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CHAPTER V. 

Of the Coccus Ficusj or Coccus Lacca, and its Nidus^ or 
Comb J commonly called h^c^ Lacca^or Ldcshd.* 

*' La ehimie des arts ne ae borne point ik porter Mm flambeau sur ee qui cat eoona, 
** oa a peifeetkmner ce qui ae pratique: elle oree« cbaque jour db nouveauz arts." . 

Cbaptal. Chimie appUqu^ aux arts. Diacoura pr^Unmnttre. 

This substance was probably unknown in Europe 
undl after the Portuguese had visked India by sailing 
round the Cape of Good Hope, and very discordant 
<^inions were entertained of it, for a considerable time 
after its first importation. Cardanus (de subtilitat^ rcrum, 
lib. vUL) represented lac as a natural gum, exuding 
from a sort of cherry-tree in India. — But thb was con- 
tradicted by Amatus Lusitanus, in the first book of his 

* Sir William Jones says, <* the Hindi^s have six names for Lap; 
^ but they generaUy call it L&csh&, from the multitude of small in- 
*< sects, who, as they believe, discharge it from their stomachs, and 
^ at length destroy the tree on which they form their colonies/' 
Dissertauons, &c. relating to the History and Antiquities, 3cc. of 
Asia, YoL iL 

Vol. II. A 
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annotations upon Dioacorides, wherelie aaaeitai that it is 
the excrement of a species of winged ants in the king- 
dom of Pegu; which opinion was abo delivered by 
Christopher Acosta^ in his treatise de Hist, plant, aro* 
roatumque Indiarum Orientaliunu 

Caneparius, after notieing these opinions, (and others 
proposed bjr Garzia ab Horto, Clusius, &c.) endeavour- 
ed to convince his readers, that lac was produced by the 
sap, or juice, of certain trees, wounded by a q>ecies of 
ants, which, by exposure to the air, acquired the hard- 
ness of a gum, and retained some of the ants, which, as 
he supposed, had been caught and entangled therein by 
its viscidity. He adds, that being boiled, it was eniploy- 
ed to give cloths a red colour by dyeing, and that the 
colouring matter left in the dyeing vessel, being after- 
wards formed into a mass by evaporation, was called an 
artificial laCy and employed by painters.* He adds, that 
similar pigments^ being afterwards prepared from the 
colouring matters of kermes, Polish cochineal, (or coc- 
cus Polonicus) Brasil wood, 8cc. remaining in the liquors 
in which cloth and silk had been dyed with these matters, 
such pigttients were called by the Italians lacca, adding 
to this name that of the substance whence the colour was 
obtained, as *^ lacca di verzino (Brasil wood) lacca di 
gratia^ kcca di cremise,'' &c., and this explatation 
enables us to ascertain the origin of the £nglbh word 
lake. 

A much more correct account of lac, and of the in- 
sects producing it, was given by Mr. James Kerr, of 
Patna, in a communication to the Royal Society, which 
was published in the Philosophical Transactions for 

• •( Iccirco coquitur pro tingendis pannis colore nibeo; mox tx 
ipaius reliquiis post tincturam panni conficitur massa quae dicitur 
Lacca artificialia qua utuntur pictores." Oe Atramentia, &c. p. 
914. 
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1781. By thiB account it appears, that when the lac in- 
sect is first brought forth in November and December, 
'* the head and trunk form one uniform oval compressed 
red body, of the shape and magnitude of a very small 
louse, consisting of twelve transverse rings; the back 
is carinate, the belly flat, the antennas half the length 
of the body, fili-form, truncated, and diverging, send- 
ing off two, sometimes three, delicate diverging hairs 
longer than the antenna.'' The tail is ** a litde white pointy 
sending off two horizontal hairs, as long as the body." 
The insect had three pair of limbs half of its own length, 
but no wings were seen by Mr. Kerr. As soon as they 
are brought forth^ the insects begin to *' traverse the 
branches of the trees upon which they were produced 
for some lime, and then fix themselves upon the suc- 
culent extremities of the young branches. By the mid- 
dle of January they are all fixed in their proper si- 
tuations, and iq>pear as plump as before, biit show no 
other marks of life. The limbs, antennae, and setae of 
the tail, are no longer to be seen. Around their edges 
diey are environed with a spissated subpellucid liquid, 
wl^ch seems to glue them to the branch. It is the gra- 
dual accumulation of this liquid which forms a coiti- 
plete cell for each insect, and is what b called gum 
lacca. About the middle of March the cells are com- 
{dctely formed, and the insect is in appearance an oval 
smooth red bag, without life, about the size of a small . 
cuchanical insect, emarginated at the obtuse end, full 
of a beautiful red liquid. In October and November 
•we find abput twenty or thirty oval eggs, or rather 
youi^ grubs, within the red fluid of the qiother. When 
this fluid is all e^pended^ the young insects pierce a 
hde through the back of their mother, and walk off one 
by one, leavii^ their exuviae behind." 

According to Mr. Kerr, the lacca insects in the 
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country where he. wrote, were found in four species of 
shrubs: first, Ficus Religiosa, Linn.; second, Ficus 
Indica, Linn.; third, Plaso Hortus Malabaraci; and, 
fourth, Rhamnus Jujuba, Linn. — They fix themselves 
in such multitudes on these trees, and more especiaHy 
of the three first, that '* the extreme branches appear as 
if they were covered by a red dust; and their sap is 
so much exhausted, that they wither and produce no 
fruit. '^ Birds perching on these branches carry oflf 
great numbers of the lacca insects, adhering to their 
feet, and transplant, by depositing them, on other trees 
where they rest. 

'* The gum lacca of this country (says Mr. Kerr) is 
principally found upon the uncultivated mountains on 
both sides of the Ganges, where bountiful nature has 
produced it in such abundance, that were tlie con- 
sumption ten times greater than it is, the markets 
might be supplied by this minute insect. The only 
trouble in procuring the lac is in breaking down the 
branches, and carrying them to market. The present 
price in Dacca is about 12^. the lOOlbs. weight, id- 
though it is brought from the distant country of Assam. 
The best lac is of a deep red colour. If it be pale, and 
pierced at the top, the value diminishes, because the 
insects have left dieir cells, and consequently they can 
be of ho use as a dye or colour," though the lac itself 
may be better for varnishes. 

The lacca is capable of being applied to several uses. 
That of dyeing, however, is alone the object of our pre- 
sent inquiry; and for this it is supposed to have been 
Ibnown and employed by the ancients; but this cannot 
be ascertained, because they have left no description of 
it sufficiently accurate. (See Salmas. Exercit. p. 810.) 

By Mr. Kerr's account, the native Indian inhabitants, 
after extracting the colouring matter of the lac by hot 
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water, mix alum and tamarind water with the decoction, 
and dye silk and cotton therein. 

A further account of the lac insect was, a few years 
afterwards, communicated to the Royal Society, by Mr. 
Robert Saunders, and published in the Philosophical 
Transactions for 1780, of which the following are ex« 
tracts, viz. 

*^ Lac is known in Europe by the different appellations 
of stick lac, seed lac, and sheil lac. The first is the lac in 
pretty considerable lumps, with much of the woody 
parts of the branches on which it is formed adhering to 
it.^ Seed lac is only 'the stick lac broke into small peices, 
garbled and appearing in a granulated format Sheil lac 
is the purified lac by a very simple process, to be men- 
tioned afiibrwards. X 

* Stick lac is properly the lac in its natural ttatcy adhering to, and 
often completely surroanding, for five or six inches, the tvfig9 on 
which it is produced by the insects contained in its cells. When the 
twig^ or sticks are large, and only partially covered, the lac is fre* 
quently separated from the sticks, as, indeed, it ought always to be 
when shipped for Europe, to avoid paying freight uselessly for the 
latter. Sometimes pieces of lac, with or without the twigs, after 
having been exposed to great heat from the sun, cohere and form 
lumps. 

t This account of seed lac is very incorrect. When lac has been se^ 
parated from the twigs to which it naturally adheres, and coarsely 
pounded, the »lk and cotton dyers extract the colour, as far as it 
can conveniently be done> by water; after which the yellowish hard 
rennoug powder, in appearance somewhat resembling mustard 
seed, is c^led seed lac. 1 have compared samples of seed lac as im- 
ported and deposited in the warehouses of the India Company, 
with powdered stick lac, treated in the way just described, for my 
own experiments, and have found both to be exactly similar in ap- 
pearance and in the hex. of their containing but a small, and nearly 
an equal remnant of colouring matter. 

\ Shell lac is produced from seed lac, by putting the latter into 
long cylindrical bags of cotton cloih, and melting it, by holding the 
bags over a charcoal fire, anct when the lac melts, straining or 
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^' The tree on which this flj most commonly gene- 
rates, is known in Bengal by the name of the biher 
tree, and is a species of the rhamnus.* The fly is 
nourished by the tree, and there deposits its eggs» 
which nature has provided it with the means erf" defend- 
ing from external injury by a collection of this lac, 
evidendy serving the two-fold purpose of a nidus and 
covering to the ovum and insect in its first stage, and 
food for the maggot in its more advanced state. The 
lac is formed into complete cells, finished with as much 
regularity and art as a honey-comb, but difierently ar- 
ranged. The flies are invited to c^posit their eggs on 
the branches of the tree, by besmearing them with some 
of the fresh lac, steeped in water, which attracts the fly, 
and gives a better and larger crop. 

^^ The lac is collected twice a year, in the months of 
February and August. 

^^ I have examined the eg^ of the fly with a very good 
microscope; it is of a very pure red^ perfectly transpa- 
rent, except in the centre, where there were evident 
marks of the embryo forming, and opaque ramifica- 
tions passing off from the body of it. The e^ is per- 

forcing it through the pores of the clolh» by twisting the bags; 
which is done by two men, one holding each end of a bag. The lac 
so strained, is made to fall upon the smooth junk of a plantane tree, 
(Muaa Paraditiaca) and is there spread into thin plates, or lamellae. 
-—The resin being the most liquefiable part of the lac, it thus passes, 
almost exclusively, through the strainer, and in a considerable de- 
gree of purity. 

Shell lac is principally employed in Europe to compose var- 
Abhes and sealing-wax. The latter use of it, was noticed by Garzia 
ab Horto,in 1563. (See Aromatum et simplicium aliquot Historia, 
kc.) 

^ lliis is a mistake; the bihcr, or bihar tree, is the croton lacci- 
ferum, Linn, which seems to be generally preferred by the lat in- 
sects. It is described by Loureiro, Cochinchina, i. p. 583. 
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fecdy oval, and about the size of an ant's egg. The 
maggot is about one eighth of an inch long, formed of 
many rings, (ten or twelve) with a small red head; when 
seen with a microscope, the parts of the head were easily 
distinguished, with six small specks on the breast, 
somewhat projecting, which seemed to be the incipient 
formation of the feet. This maggot is now in my Cus* 
tody, in the form of a nymph, or chrysalis; its annual 
coat forming a strong covering, from which it should 
issue forth a fly. 

'* Nature has provided most insects with the means 
of secreting a substance which generally answers the 
two-fold purpose of defending the embryo and supply- 
ing nourishment to the insect, from the time of its ani^ 
maticMi till able to wander abroad in quest of food. Tht 
fresh lac contains within its cells a liquid, sweetish to the 
taste, and of a fine red colour, miscible in water. The 
natives of Assam use it as a dye, and cotton dipped in 
in this liquid makes afterwards a very good red ink. 

" AsBatn furnishes us with the greatest quantity of 
lac in use; and it may not be generally known, that the 
tree on which they produce the best and largest quantity 
of lac, is not uncommon in Bengal, and might be em- 
ployed in propagating the fly, and cultivating the lac, to 
great advantage. The small quantity of lac collected in 
these province^, affords a precarious and uncertain crop, 
because not attended to. Some attention at particular 
seasons, is necessary to invite the fly to the tree; and 
collecting the whole of the lac with too great an avidity, 
where the insect is not very generally to be met with^ 
may annihilate the breed." 

Of the four species of shrubs upon which, Mr. Kerr 
Mys, the lacca insects are found in the countries adja- 
cent to Patna, there is only one, the rhamnus jujuba, 
upon which Dn James Anderson could find them near 
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Madras, though he observed them on several species of 
mimosa, and on some other trees and shrubs. 

Dr. Roxbui^h, indeed, seems to think, that on the 
coast of Coromandel they oiily inhabit shrubs of the 
mimosa kind, and even but three species of this genus. 
He says, (see Philos. Trans. 1791,) that '^some pieces 
of fresh looking lac adhering to small branches of the 
mimosa cmerea, Linn, were brought to him on the 20th 
November, 1789;" and being carefully kept in wide* 
mouthed crystal bottles, slightly covered, after fourteen 
days had elapsed ^^ thousands of exceeding minute red 
^^ animals were observed crawling about the lac and the 
branches it adhered to, and still more were adhering 
to the surface of the cells. By the assistance of glasses, 
small imperforated excrescences were also observed 
interspersed among' the holes; two regularly to each 
hole, crowned with some very fine white hairs, which 
being rubbed off, two white spots appeared. The ani- 
mals, when single, ran about pretty briskly; but in 
general, on opening the celb, they were so numerous 
as to be crowded over one another. 

<^ The substance of Which the cells were formed, can- 
not be better described, (says Dr. Roxburgh,) with 
respect to appealrance, than by saying, that it is like 
the transparent amber that beads are made of« The 
external covering of the cells may be about half a line 
thick, is remarkably strong, and able to resist injuries; 
the partitions are much thinner. The cells are in gene- 
ral irregular squares, pentagons, and hexagons, about 
an eighth of an inch in diameter, and a quarter of an 
inch deep; they have no communication with each 
other. All those I opened, during the time the animals 
were issuing from them, contained in one side, whidi 
occupied half the cell, a small bag filled with a thick 
red jelly-like liquor, replete with what I take to be 
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the eggs. These bags, or utricuU, adhere to the bot- 
tom of the cells, and have each two necks, which 
pass through perforations in the external coat of the 
shells, forming the beforementioned excrescences, end- 
ing in some fine hairs. 

^^ The other half of the cells has a distinct opening, 
and contains a white substance, like some filaments of 
cotton rolled together, and a number of the little red 
insects themselves, crawling about ready to make their 
exit. Their portion of each cell is about one half, 
and I think must have contained near one hundred of 
these animals. Other cells less forward, contained in 
this half, with one opening, a thick, red, dark, blood« 
coloured liquor, with numbers of exceedingly minute 
eggs, many times smaller tlian those found in the small 
bags which occupied the other half of the cells." 

Dr. Roxburgh describes the circumstances and pro- 
gress of these insects, and particularly the females, 
through; the larva and pupa onwards, to their perfect 
states, which last they did not reach until near five 
months. The male insect in the perfect state was about 
the size of a very small fly, and exceedingly active; with 
an obtuse head, black eyes, oval brown trunk, six legs 
for running and jumping, and four membranaceous in- 
cumbent wings, of which the anterior pair was twice as 
long as the posterior, but he had no tail. 

The female insect, in her perfect state, was rather 
smaller than the male, and of a brighter red colour, 
though less active. Her head and eyes were very small; 
trunk red, and almost orbicular; abdomen red, oblong, 
and composed of twelve annular segments; she had six 
l^;s for running and jumping, with only two long trans- 
parent incumbent wings, and a tail consisting of two 
white hairs as long as her body. 

*' The eggs, and dark-coloured glutinous liquor they 

Vol. II. B 
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are found in, (continttes Dr. Roxbux^,) commttmcMe 
to water a most beautiftil red colour, v^iUe fresh. Af- 
ter they have been dried the colour they give to water 
is less bright; it would therefore be well worth while 
for those who are situated near places where the ^p is 
plentiful, to try to extract and preserve the colouring 
principles by such means as would prevent them from 
being injured by keeping. I doubt not but in time a 
method may be discovered to render this colouring 
matter as valuable as cochineal. 

^* Mr. Hellot's process (adds Dr. Roxburgh) for ex- 
tracting the colouring matter from dry lac, deserves to 
be tried with the fresh lac, in the month of October or 
beginning of November, before the insects have acquir- 
ed life; for I found the deepest and best colour was 
pitKured from the eggs while mixed with their nidus* 
His process is as follows: Let some powdered gum 
lac be digested two hours in a decoction of comfrey 
root, by which a fine crimson colour is given to water, 
and the gum is rendered pale or straw coloured. To 
this tincture, poured off clear, let a solution of alum 
be added; and when the colouring matter has subsided, 
let it be separated from the clear liquor and dried. It 
will weigh about one-fifth of the tjaantity of lac em- 
ployed. This dried fecula is to be dissolved or diffused 
in warm water; and some solution of tin is to be added 
to it, by which it acquires a vivid scarlet colour. This 
liquor is to be added to a solution of tartar in boiling 
water, and thus the dye is prepared. 

** In India (says Dr. Roxburgh) comfrey roots arc 
not to be had; but any other mucilaginous root, gum, 
or bark, would probably answer equally well. On 
some parts of the Coromandel coast, if not over it all, 
a decoction of the seeds of a very common plant, 
(Cassia Tora of LinnasusJ which is extremely muci- 
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l^^inoofi^ U used by the dyers of cotton cloth bluc» 
to help to prepare the blue vat« It suspends the indigo 
until a fermentation takes place to dissolve it, and 
also helps to bring about that feraaeiitation earlier 
dian it otherwise would." 

Probably some methods^ of extracting the colouring 
matter of fresh lac,^ similar perhaps in a considerable 
degree to that proposed by Dr. Roxburgh, have been 
already (1793) attempted in some parts of India. A 
gendeman to whom 1 have had occasion to allude seve- 
fal times, lately received from Bengal, where he had 
formerly resided, a parcel of a colouring matter, which 
had very much the appearance of powdered cochineal, 
of which he gave me a few ounces, calling it £a9t*In- 
dian Cocbanealy with a request that I would try its eflfects 
in dyeing scarlet. I happened then to have by me a 
piece of cloth which I had previously prepared for re«- 
oeiving a scarlet from cochineal, (upon a new principle 
explained in the preceding chapter,) by impregnating 
it with a muriatic solution of tin, and a certain portion 
of yellow colour from the quercitron bark; and I resolved 
to see whether tlus £ast*Indiaii colouring matter would 
yield a crimson, capable, when fixed as a dye in the 
cloth so impregnated and made yellow, of producing 
a scarlet, as the natural crimson of cochineal would do 
by the same means. But on boiling the cloth in ques- 
ti<m with this East-Indian colouring matter, in water, I 
found it wholly insoluble by this menstruum. However, 
upon taking out the cloth, and adding a little vegetable 
alkali, the water immediately assumed a fine crimson 
colour, the alkali having, as I afterwards discovered, 
separated the cdouring matter from a portion of alu- 
mine which had been employed to precipitate it (in 
India), and to which it was too intimately united to be 
dissolved by water wly. Having thus obtained a solu- 
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^n of the colouring matter in question, I decanted off 
the clear crimson liquor, added to it a little muriate of 
tin, principally to neutralize the alkali, and precipitate 
any alumine which might have been dissolved by it| 
and then dyed the piece of cloth before mentioned, 
which took a good scarlet,\ better indeed than I had 
been able to give by the lac brought to this country in 
its natural form; though, from many circumstances and 
subsequent trials, I am fully persuaded that the colour*^ 
ing matter which produced this eflPect was in reality 
nothing but the colouring matter of lac, extraoted either 
when fresh, or by some particular means when dried, 
and afterwards precipitated either wholly or in part by 
alum. 

A few years since, some persons in this country 
formed an establishment for extracting the colouring 
matter of dried stick lac; but it probably did not suc- 
ceed according to their expectations, since it does not, 
I believe, now subsist. An extract, answering tolerably 
well, may be made from this drug, by merely boiling 
h in water, straining oflF the coloured liquor, and eva- 
porating it to a solid consistence. The fine red- coloured 
liquor contained in the cells of the lac is described by 
some authors as being sweet to the taste, at the same 
time that it readily mixes with water. Great use is made 
of it as a dye by the natives of Assam. 
• The colours dyed by stick lac approach very neariy 
to those of cochineal. They are indeed not quite so 
lively and beautiful, but this defect is in some degree 
compensated by their being more durable, especially 
on cotton, where I have employed it widi some success 
topically^ with different bases. It has been sometimes 
a practice to employ a mixture of the colouring matter 
of lac, with that of cochineal, in producing scHrlets, &c. 
Both require the same basis, and nearly the same treat- 
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ment. At present, however, almost all the stick lac 
brought to Europe is afterwards sent to Portugal, Bar- 
bary, &c., and employed in staining goat skins to pro- 
duce the red Morocco leather. 

Subsequently to, and in consequence of the preceding 
observations, (first published in 1794,) Mn Stephens, 
surgeon to the East Inda Company's establishment at 
Keerpoy, undertook to prepare an extract of the colour, 
ing matter of the lac insect, of which Mr. Fleming, in* 
tfecioT of drugs, to the board of trade in Bengal, gave 
the following account, in his letter to that board, dated 
July 7th, 1796, viz. 

^* Dr. Bancroft, in a very instructive work which he 
has lately published on the subject of dyeing, mentions, 
as a desideratum, a method of extracting the colouring 
matter of lac, and thinks that if it could be formed into 
a lake and sent home in that state, it would be a far 
preferable mode to that of sending the stick lac. En- 
couraged by so good an authority, I herewith send for 
your inspection two bottles of a preparation which [ 
have received from Mr. Stephens at Keerpoy, and which 
appears to me to be exactly what the Doctor desires. 
Mr. Stephens informs me that he prepared it ftom^^^A 
lac, by a method discovered by himself, and that if it 
should be found to answer on trial, he will be able to 
provide a considerable quantity of it every year. I there- 
fore beg leave to recommend, that the accompanying 
sample may be sent home by the Dart, with a request 
to the honourable Court of Directors, that it may be 
forwarded to Dr. Bancroft, for his opinion respecting 
its value, I have dyed several pieces of kerseymere 
doth with it, and was agreeably surprised to find it, 
even under my inexpert management, to produce so 
good a colour. I have no doubt that in the hands of a 
skilful dyer it will bring out as bright and beautiful 



i 
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a scarlet as the cochineal itself. I send herewith one of 
the pieces of cloth for your inspection. Should the di« * 
rectors send the lake for trial to Dr. Bancroft, it is 
needless to inform th^t gentleman, that, in order to ren- 
der it soluble in water, it is necessary to add to it a 
little pearl ash; but in case of their giving it to a prac- 
tical artist, it may be . proper to apprize him of this 
circumstance, as also that, in other respects, the process 
is nearly the same with that used in dyeing with cochi- 
neal. 

/^ As the colours dyed, even with stick lac, though 
not quite so beautiful, approach very nearly to those of 
cochineal; and as there is a great consumption of it, 
particularly for dyeing red morocco leather, for which 
purpose it is exported in great quantities to Portugal 
and Barbary, I think there is every reason to believe 
that this lake may prove a valuable discovery." 

A copy of the preceding communication, with a sam- 
ple of Mr. Stephens's preparation, were transmitted by 
the board of trade to the honourable Court of Directors, 
with a recommendation (contained in their letter of the 
7th of July, 1796,) that the sample in question should 
^' be referred to Dr. Bancroft for examination and his 
opinion thereof," which (they add) "we request may 
be communicated to us." And in conformity with this 
recommendation, the committee of warehouses of the 
India Company, sent me, on the 8th of February, 
1 797, the samples of Mr. Stephens's preparation, with 
copies of the papers relating to it, and a request that 
I would inform them of the results of any experiments 
I might think proper to make therewith; and in particu^ 
lar " how far it might be adviseable to import any quaa- 
tity, and to what extent such importation might be 
carried, and what might be its relative value, compared 
with cochineal." 
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According to my best recollection, the preparation 
made by Mr. Stephens was in ^e form of a pcmder; 
and though it was not without some defects, my opinion 
and report of it were, I believe, generally favourable; 
but I cannot find any copy of the report itself, which 
probably has shared the fete of the papers respecting 
East Indian cochineal, mentioned at p. SSO of the pre- 
ceding volume. 

Such -was the origin of a species of manufacture or 
preparation, which (with a change of its form, to that of 
eakesy like those of indigo) has been lately carried to a 
very considerable extent in the East Indies, and thence 
brought to this country, in large quantities, under the 
name of lac lake. Indeed the sales of it, at the India 
House, within the last three years, have been so great, 
that in point of colouring matter, the quantity sold would 
have nearly equalled half a million of pounds weight of 
cochineal; but as it was prepared by different persons, 
with some variations in the quality, and as in all of it, the 
colouring matter was encumbered and deteriorated by 
other matters, partly extracted therewith, and partly add- 
ed, to cause a precipitation of the colouring matter, so 
much difficulty and uncertainty attended the employment 
of the lac lake, that after having been sold to profit for 
some time, it ceased to find purchasers, even at a fourth 
part of the price which it would have brought, if the 
colouring matter had not been so deteriorated; and the 
scarlet dyers in the year 1810 were generally deter- 
mined to abstain from the use of it. Unwilling that a 
matter which seemed capable of being rendered highly 
beneficial to the public, as well as to individuals, should 
be lost, I was induced to enter upon a series of experi- 
ments, not only with the lac lake, but also with the lac 
colouring matter in its natural state, for the double pur- 
pose of removing or correcting those defects which had 
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obstructed the use of the farmer^ and of diacovering 
better methods and means of extracting and concen* 
tratit^ the latter^ than any which then appeared to have 
been employed for that purpose in the East Indies. 

That I may abridge the account, and avoid the details 
of a part of my experiments, I beg leave to refer those 
who desire more information concerning the constituent 
parts of stick lac, to Mr. Hatchett's '* AnalyticsU Ex- 
periments and Observations on Lac," printed in the 
Philosophical Transactions for 1804, which, (chough I 
am not prepared to adopt some of his inferences,) will 
afford the best information yet published on that subject, 
and shall content myself with observing, that besides 
the colouring and other animal matters, composing or 
proceeding from the insects and their eggs,^ stkk lac, 
separated from the wood, consists of a retin very much 
resembling that produced by the hymencea courbaril 
(commonly called gum anime) and that denominated 
copal, together with a small portion of a species of wax, 
possessing most of the properties of myrtle ivax, ob- 
tained from the berries of the myrica cerifera. In the 
greater part of the stick lac which I have tried, this re- 
sin has appeared to amount to about two-thirds of the 
whole, but it is always in a lesser proportion when the 
colouring and other animal matters are most abundant; 
and these are liable to such variations, that some pieces 
of very dark stick lac have, in my experin^ents, afforded 
as much colouring matter as a sixth part of their weight 
of fine cochineal, whilst other pieces of a light amber 
colour would only yield as much as a fifteenth part. 
Judging, however, from the samples which I have tried, 

* Mr. Hatchett seems to have confounded all these animal matters 
(including even the insects) under the denomination of Qluttn^ apd 
excepting only what he calls ^ colouring extract." 
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I cmiclude, that stick lac^ as commonly imported, con* 
tains nearly as much colouring matter as one-tenth of 
its weight of cochineal. 

It seems probable, that if the lac insects in their dif- 
ferent states, and their eggs, could be divested of, or 
separated from, the resin composing their ceUs, and dis- 
tinctly collected, without any extraneous or useless 
matter, they would afford as inuch colour, and prove 
as valuable, as an equal weight of cochineal. But their 
utility and value to mankind are greatly diminished by 
the strong and very hard covering by which they are 
naturally surrounded and protected, instead of the fari- 
naceous and filamentous clothing of tt\e cochineal. It 
is, indeed, true, that the resin composing the cells of the 
lac insects, may be dissolved by alcohol, and by the 
several alkalies; but the former solvent would prove too 
costly, and both it and the alkalies would, at the same 
time, dissolve the colouring matter, and render it, in a 
great degree, useless to the dyer, by confounding and 
uniting it with the dissolved resin; and it has, therefore, 
been deemed expedient to break the cells of stick lac 
mechanically, by pounding or grinding; but when this 
has been performed, it is found that water, which is the 
most proper menstruum for adjective colouring matters, 
(and the only one capable of dissolving that of the lac 
insect, without, at the same time, dissolving something 
hurtful or inconvenient to the dyer) will, according to my 
experiments, extract but a very limited portion of that 
which is under consideration; for having several times 
mixed water in a close vessel with a very great super- 
fluity of the richest stick lac in powder, and kept them 
during twenty-four hours in a sand bath, at the heat of 
nearly 200 degreesbf Fahrenheit and afterwards decanted 
the clean liquor, I could never find that the latter, how- 
ever small its proportion might be to the lac, had re- 

Vot. U. C 
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taified in solution more colouring matter than was equiva- 
lent to two grains of cochineal for each ounce of water, 
unless the latter had been partly evaporated after being 
saturated with colouring matter. It was, probably, this 
difficulty of extracting the colouring matter from stick 
lac, without a very great proportion of water, (even when 
boiling) that induced the manufacturers of lac lake to in- 
crease its solvent power, by adding alkalies to it, parti> 
cularly soda, an addition which was not proposed by Dr. 
Roxburgh, nor, as I believe, practised in the earliest 
preparations of that drug: but it has, unfortunately, ena- 
bled the water, besides the colouring matter, to extract 
and unite with the latter so much of the resin^ as is 
sufficient, when afterwards precipitated by alum, to ren- 
der the lac lake completely insoluble by water, and 
nearly« so by the acids commonly employed in dyeing 
scarlet. It may, indeed, be dissolved by aU the alkalies, 
but when so dissolved, the colour will not attach itself 
to the cloth, unless the acids in the dyeing liquor are 
sufficient in quantity to predotninate over the alkalies; 
and when this is the case, the resinous lac lake will im- 
mediately curdle, and fofm little masses, which, by re- 
taining a great portion of the colouring matter, render 
it useless. These resinous masses, also, being in some 
degree liquefied by die boiling heat of the dyeing liquor, 
have jRrequently attached themselves in small patches to 
the cloth, so firmly, that nothing could afterwards re- 
move them, without injuring either the cloth or the 

* Mr. Woodcock, who, beneficially for the £s8t India Conpanf, 
(as I believe) performs the duties of Inspector of the Cloths dyed 
for their account, has informed me that, according to his experi- 
ments, the greater part of the lac lake, as commonly prepared, con- 
tains about one-third of its weight of resinous matter; and this is 
nearly the result of my experitnents. 
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scarkt colour which it had received. It seemed, there* 
fore, hi^ly important to discover better meana or me« 
thods of extracting and collecting the colouring matter 
of Jac, so that it might be presented to the dyer in a 
form which would render its use as simple and conve- 
nient as that <^ cochineal: and I therefore made a great 
number of experiments, not only to attain this object^ 
but moreover to ascertain, whether, in all the strictness 
of truth, the colour of the lac insect, when employed to 
dye scarlet, could be made to equal that of cochineal in 
lustre and vivacity, as a persuasion to the contraiy had 
long been prevalent, and supported by very respectable 
authorities, particularly those of Hellot and BerthoUet, 
of whom the former, in admitting that the scarlet dyed 
from lac is snore durable than that of cochineal, repre* 
sents ic as not possessing equal vivacity, (^^ iclaf^). See 
Art de la Teinture, &c. chap« xv.) BerthoUet also says, 
'* La couleur qu'on obtient de la laque n'i pas I'Sclat 
d'une 6carlale faite avec la cocheniUe, mais elle i l'avan« 
t^ d'avoir plus de 8olidit6." (Elements, be* torn. ii. 
p« 204.) 

In opposition to these and other authorities, I soon 
convinced myself, that the colour of the lac insect was 
cq)tthle of producing effects similar to those of coclmiealy 
with the various preparations and combinations of tin, 
(so amply described in the preceeding chapter,) and 
that, even with the common dyer's spirit, or nitro-muri- 
ate of that metal, and tartar, it might be made, at least 
on a small scale, to dye scarlets, equal in vivacity and 
beauQr to any which have been produced from cochineal, 
and by the same means, taking care only to employ them 
in a proportion somewhat larger. The ascertaining of this 
&cl, I considered as a matter of some importance, for 
if the colour, as it exists naturally in the stick lac, had 
been incapable of producing a scarlet sufficiendy bright 
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and lively, I could not have hoped that it would be im- 
proved in that respect by being separated and collected 
in the form either of an extract or a precipitateJ* 

* The lac lake appears to partake more of the nature of a fired^ 
fdtate than of an extract; the colouring matter, after it has been 
dissolved and separated by boiling, or hot water, with the assistance 
of soda, being precipitated by alum; which, moreover, by its sul- 
phuric acid, neutralizes the soda, and throws down the resin^ (dis- 
solved by the latter) in combination with the colouring matter. The 
precipitate so obtained, besides other matters, which at best are 
useless, contains two, which are hurtful; for, in addition to the resiny 
(the ill effects of which have been already noticed) it retains a con- 
siderable proportion of alumine, which, when employed as a basis 
ibr the lac colour, produces on woollen cloth only a dull red, greatly 
inferior even to that commonly dyed from madder with alum. It 
is, indeed, true, (as I had discovered twenty«five years ago» and 
noticed at p. 333 of my first publication on this subject) that the 
oxides of tin, by their superior attraction for the lac colour, (as well 
as for that of cochineal) will decompose and separate the latter from 
any combination with alumine, (and even with iron,) so as to obviate 
that degradation of colour, which either of these would otherwise 
produce. But to obtain this effect, the oxide of tin must be employed 
ao cofdoMly as to saturate comfiletely the affinities of the colouring 
snatter, which wUl only relinquish its attachment to the alumine, 
(or the iron,) in proportion as it is adequately supplied with a more 
attracting basis, and, therefore, though the ill effect of an alumin- 
ous firedfdtant for the lac colour nay be overcome, it is desirable 
that it should not be employed without necessity. 

It is said, by well-informed persons, that the manufacturers of lac 
lake moreover employ a small portion of powdered bark of a shrub, 
there called atour bark, which they mix with the solution of alum, 
intended to precipitate the lac colour. It will be recollected, that 
Dr. Roxburgh, (as was mentioned at p. 10 of this volume,) after 
describing the process recommended by Hellot for effecting a pre- 
cipitation of the colouring matter of lac by alum, and a decoction of 
comft^y root, proposes, as a substitute for the latter, to employ a 
mucilaginous decoction of the seeds of the eaana toroy Linn., and I 
•uspect this to be the shrub from which the bark called atour bark 
ia taken; but whether thb suspicion be well founded or not, I con- 
fess myself onaUe to conceive any benefit likely to result from this 
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' In the course of my experiments I discovered, that 
water, when at the common temperature of the atmra- 
phere between the trqpics, would dissolve and extract 
almost as much ^ of the colour of powdered stick lac, as 
when assisted by a boiling heat; a fact never suspected, 
as I believe, by any other person, and of considerable 
importance to those who may engage in the business of 
separating the colour from stick lac, as it will enable 
them to avoid the expense of fuel, to which the pre- 
parers of lac lake appear to have hitherto subjected 
themselves.* I discovered, also, that water of this (com* 

addidon. Hellot found, that though alum would precipitate the co- 
lour vhen suspended in water; yet, when he endeavoured to collect 
the precipitate by filtering, the water which passed the filter carried 
with It more colour than he was willing to lose, and he imagined, 
that a mucilage of the comfrey root helped to obviate this waste, by 
obstructing the pores of the filter. But in preparing the lac lake no 
such purpose is to be answered, the soda which is employed, and 
resinous part of the lac curdled by the alum, forming so complete 
a precipitation, that the clear supernatant liquor may be sufficiently 
drawn ofiP, witl^ut any separation by the filter.-— Possibly the atour 
.bark may contain tannin^ and as the lac insects afford a small por- 
tion of animal jelly, (gelatine,) though less than cochineal, this tan- 
ning prindple 'might coagulate the gelatine, and thus help to pre- 
cipitate with it the colouring matter, if any such help were wanted, 
which to me does not seem probable. 

* Stick lac ought never to be subjected to the action of boi&ng 
water when the colouring matter is intended to be extracted; for 
at the heat of 31 S^' of Fahrenheit, the resinous matter composing 
its cells, will be so far liquefied, that their partitions, if unbroken, 
wUl cohere, and by inclosing the insects and their eg^, will ren* 
der their colouring matter inaccessible to the action of water; and 
even when the cella have been destroyed, as in finely powdered 
lac, the fi«gments of the insects, with their eggs and colour, will 
be so far confi>unded and involved with the liquefied lac, as to be 
thereby firotected^ and rendered insoluble by any thing which does 
not previously dissolve the resin, and, by so doitig, render the co- 
lour unfit for the dyer's use. But this liquefaction will not take place 
whilst the heat is less than 190 degrees of Fahrenheit, which it 
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mon) temperature, extracted the colouring matter tirnn- 
cumbered by a portion of other useless animal matters, 
dissolved by it when boiling; and having carefully eva- 
porated a few quarts of this cold infusion of powdered 
stick lac, made during some warm days in the early 
part of September, I obtained an extract, which, when 
dried and rubbed in a mortar, broke readily into fine 
powder, and was afterwards found to dissolve almost as 
speedily as refined sugar; and having tried this powder 
to dye small pieces of broad-cloth, with the usual mor- 
dants, I had no difficulty in producing therewith scarlet 
colours equal to the best which could be any where 
found, and with little more than half as much in weight 
of the powder as would have been required of cochineal 
to produce similar colours. This powder, which at the 
actual price of cochineal, would have been worth nearly 
three guineas the pound, seemed to consist, almost ex- 
clusively, of pure colouring matter, and to be capable 
dL answering every purpose which could be desired, or 
at most to be only objectionable from the circumstance 
of its requiring an evaporation of the water, instead of 
being more expeditiously separated from it byprecipita- 
ti(Ni. But I thought it desirable to collect and produce this 
matter, in a state which would admit of its being readily 
dissolved by water; and this could never be the state of 
a precipitate from water; for the means which must have 
caused the colouring matter to separate itself from its 
aqueous menstruum and subside^ even while moisty would 
necessarily render it insoluble by a similar menstruum, 
after being dried. I was moreover convinced, by the 
extraordinary effects which I had witnessed from a spe- 
cies of machinery which I formerly erected at Brentford, 

ought, therefore, always to be, when we wish to obtain the colour- 
ing matter of stick lac. 
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for the pttqx»e of evaporation, and by which a prodi- 
gious multiplication of surfaces, with a rapid motion of 
the air, were produced,^ that no very considerable dif- 

* A principal} and I believe novei^ part of this machinery, coo- 
sUted of a wheel resembling, in most particulars! that of an under- 
shot water-mill; but instead oijloat boards^ its whole circumference 
was covered or surrounded by a strong, coarse, porous horse-hair 
cloth, three feet in width; within this were placed two other circles 
or cti«umgyratioo« of the same haircloth, at the distance of twelve 
inches from each other. The axle of the wheel was placed ao that 
the outer circumgyration of cloth, three feet in width, at every turn 
of the wheel, was, through its whole surface, immersed several 
inches In the fluid to be evaporated, which was contained in a very 
large shallow leaden pan, fixed upon cast iron plates, and heated 
by a fire below; and this cloth, in making the rest of its circuit, 
after passing through and taking up the hot liquor, constantly let a 
considerable part of it full in drops upon the inner circles of cloth, 
from which it ultimately descended into the pan. The wheel also, 
at its opposite and most distant extremities, threw off some of the 
fluid through which it had passed, and this was Kceived by walls 
constructed for that purpose, and heated hjfiucB from yh^Jire un- 
der the Jian, These walls were covered by sheet lead, which wa& 
made to carry back into the pan the fluid thrown upon it.-^But this 
not being sufficient, a small pump, worked by the same power which 
turned the wheel, was made fo raise, and by the help of pipes, with 
suitable perforaiions, to distribute more of the fluid over the whole 
surface of these leaden coverings, from which it constantly trickled 
down into the pan. By these means the surface of the fluid to be 
evaporated was vastly multiplied, and the motion of the wheel, with 
the warmth between its partial inclosure, occasioned a constant ap- 
plication of dry or fnesh air to the dispersed fluid; and this, if it had 
been required^ might have been at any time greatly increased by 
applying the centrifugal bellows, described by the late Mr. Desa- 
guliers, in the 39th vol. cf the Phil. Transactions. When the fluid 
in the pan began to acquire consistency, and apfiroach to the con- 
dition of a moist or soft extract, it was removed, and the evapora - 
tion completed by an apparatus, which I need not describe, because 
its purpose might be speedily and beneficially effected in the East 
IndieSi by a simple exposure to the sun and dry air, with proper 
stirring to break or obviate the formalion'of a crust or pellicle on 
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ficulty or expense would attend this mode of prepara* 
tion, especially when as^sted by the very hot and dry 
atmosphere which prevails in the East Indies during a 
great part of the year; and considering the abundance as 
well as the low priee of stick lac in the East Indies, I 
was convinced, that this mode of extracting and import- 
ing the colour of the lac insect, might supersede the use 
of cochineal in Great Britain, and aflford the means (so 
much wanted) of remitting several hundred thousand 
pounds annually from India, with the additional advan* 
tage of substituting a cheaper production of British In- 
dia forgone derived almost exclusively from Spanish 
America* 

Under this conviction, I (in Octolier, 1811) addressed 
a Letter to the Chairman of the Court of Directors of 
the East India Company, offering to communicate what 
I considered as important on this subject; but, at the 
same time, intimating, that as I had been in a great de- 
gree frustrated of the fair advantages of another disco- 
very, (to be mentioned hereafter,) I could not, on this 
occasion, exercise that liberality to which I had been 
inclined and accustomed in regard to my discoveries, 
and must hope for a reasonable, though moderate, re- 
muneration for the advantages to be derived from the 
proposed communication. Thb letter, accompanied by 
samples of very fine scarlet cc^ours, which I had dyed 
from the preparation before-mentioned, having been re-> 

the sur£Eice, which last should be as much extended as it can be 
without inconvenience. The fire might also be spared in that cli- 
mate, and a wooden vat substituted for the pan^ unless the fire 
should be found necessary to hinder the commencement or pro- 
gress of a putre&ctive process^ to whi^ the mtmctl fiart only of 
the stick lac is liable. Fortunately, however, the colouring matter' 
of this insect, like that of the cochineal, is not injured by a mail 
degree of putrefaction. 
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ferred to the Committee of Directors for buying^ (to 
which all matters coimected with dyeing are submitted) 
I was requested, by that Committee, (previously to a 
final determination on the proposition contained in my 
letter,) to dye a piece of iong-ell^ (the woollen cloth of 
which the Company's exports are chiefly composed,) 
from stick lac, to be supplied, together with the cloth^ 
by the Committee, in order, as was afterwards explained, 
to establish the practicability of producing good scarlets 
from the colour of the lac insects upon whole pieces of 
cloth; the samples which I had sent having been taken 
from small bits of doth. In compliance with this request, 
I, on the 25th of January following, dyed six pieces of the 
Company's long-ell cloth, at the dye-house of Messrs* 
Barchard suid Co. at Wandsworth, (by whom a very 
considerable part of the Company's scarlet cloths are 
dyed,) solely from stick lac, which had been sent to 
them by order of the Committee; and I found no diffi- 
eulty in producing from it, with only the common mor- 
dants, (furnished by Messrs. Barchards,) a scarlet colour, 
in every respect equal to that dyed upon similar cloths 
from cochineal, by the same mordants. This operation 
was performed in the presence of very competent judges, 
who unreservedly approved of the colour, as the Com- 
Riitiee did afterwards, when the cloths were returned to 
diem by Messrs. Barchards, with an affidavit from me, 
stating that, according to my best knowledge and be- 
lief, no colouring matter had been employed in that 
operation, excepting that of the stick lac furnished by 
the Committee, to which, indeed, I had had no access; 
but in the presence of witnesses. 

The practicability of substituting the colour of the 
lac insect for that of cochineal, and of producing there- 
with scarlets equally beautiful, (and more durable,) be- 
ing thus established^ 1 was requested by the committee 

Vol. II. D 
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to prosecute the subject, by preparu^ a sufieient <pittu 
titf of the extract, which I bad proposed as a subaiitvte 
for cochineal, and dyeing with it a piece of the long«dl 
cloth;— ^md, accordingly, I soon after (by infusion) im* 
pregnated about twelve gifions of water with as much 
of the colouring matter of stick lac as I could conve* 
niently make it dissdve, and requested those respectable 
chemists and drugpsts, Messrs. Corbyn and Co. to A- 
low it to be evaporated in their elabwatory, and under 
Ae care of dieir operator; to which they readily and 
obligingly consented; unfortunately, however, it appeal- 
ed, vSttr the evaporaticm was finidied, that the fire had 
not been suffioiendy moderated in the concludkig part 
of the operation, ami that a portion of the extract was 
in some degree charred, or carbomxed, and thereby 
rendered insoluble; and that the other part had sufEatd 
injury from the heat, though in a less degree. I deter^ 
mined, dieref(H«, not to employ this preparation; but 
make another, substituting only a vapour bath for the 
fuUeed fire, by which the first had been evaporated, and 
in this last there was, I believe, no combusUon, as I 
found it readily soluble by water; but Mr. Corbjniy 
(who, knowing die purpose for which the extraet was 
intended, had paid particular attention to it,) informed 
me, that he had noticed a sudden and remaikable dimi- 
nution of the beaudfiil colour of the liquor, when k 
began to acquire a little of the consbtency of a soft 
extract; and I found afterwards, that the colour which 
it produced by dyeing, was deficient in brightness or 
vivacity, but not to sudi a degree as to deter me fimn 
making a trial of it, though I previoudy intimated to 
the committee, (by letter, addressed to Mr. Davison^) 
my apprehension of a want of success; an apprehensiQii 
which was verified by an experiment made on a single 
pietectf the long*eU doth, at die dye-house of Mr. Sfic* 



vensoQy in Brick*laiie, Old-street, <m the 16lh of Mardi, 
wheo tfae colour produced was so finr dc&CMMit, that I 
requested Mr. Woodoodc to consider and report the 
experiment as one which had £ulcd. 

Twenty years ago^ Fourcroy had noticed and men- 
tioned, (in tfie 5th vol. of the Ann^ de Chimie,) the 
strong dbposition of the aqueous extracts oi sev^id 
CQlooring matters to attract from the atBiaq>here« and 
eombine with large proportions of ozygene, and there- 
by acquife new properties; and I had witnessed thia 
•feet in nudging the extracts of diflferent vegetable co- 
louring matters, particularly that of logwood, even wheo 
the heat employed wns less than that of boiling water, 
at whieh, or rather beyond it, most organized bodiea, 
whether animal or vegetable, are liable to decomposi^ 
tion; I,*therefore, concluded, that even the last extract, 
made at the dabomtery of Messrs. Corbyn and Co,, 
must have been injured in the former or latter of these 
ways, though that which I had before prepared on a 
aaaaller scale, and which therefiMre was subjected to the 
Action of heat for a shorter time, had received no injury; 
and it bmig imposaible in this climitfe, and at that sea- 
son of the year, (which had been uncommonly wet,) to 
^nrodnccan extract by evapomtion, with anfy the heat of 
tile son, and tiie aid 4>f a dry atmosphere, as might be 
done in the flast Indies, and, conaequentiy, inqiossiUe 
by any experiment here to ascertain how fio: the prepa* 
ration in question might be advantageously made in the 
coaaataj where aime I had proposed that it ahcmld be 
msde, 1 resolved to kave that question to be decided 
"by fumre experiments in the East Indies, and in the 
mean time to endesvour to ascertain how br it might 
.frare advantageous to rsiJEBVf the .colounng matter of 
lac, bf p ree^ k atmg it, from its aqueous solution, twt 
iy OA0I9 aeimding to tiie present practice, but by tfae 
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oxide of tuij which would afterwards afford the oi^y 
proper basis of a scarlet colour, instead of the improper 
one to which it has been hitherto united by the manu- 
facturers of lac lake. I had previously found, by repeat* 
ed experiments, that tin dissolved either by the muriatic 
or nitro-muriatic acids, would occasion a very copious 
precipitation of the lac colour, and that, after letting off 
the clear superincumbent water, the precipitate might 
be completely separated from all the remaining mois* 
ture, by suspending it in close linen bags, as is done 
with indigo, and afterwards drying it in the sun, and 
even in the 'shade. The muriate of tin has seemed to 
act rather more efficaciously than the nitro-muriate as a 
precipitate, and it possesses the advantage of being also 
the cheapest. One pound of muriate of tin,, in which 
the acid of the ordinary strength (1170) was saturaied 
with the metal, and which in London would cost about 
one shilling, af^eared capable of precipitating as much 
of the colouring matter of the lac insect, as, in its ef 
fectSy would be equivalent to one pound of cochineal; 
and though this might a little exceed the cost of the 
ahim required to produce an equal precipitation, it 
would ultimately prove cheaper, because the oxide of 
tin would be all preserved, and being disserved by the 
proper acids, would serve, in dyeing scarlets^ as a basis 
to die colouring matter, without the help of any other, 
or more of the solution of tin.^ Convinced of these 

* There would be no difficulty in preparing the nitro-muriate of 
tin, at least in the East Indies— that metali of the purest qualiQr, 
being found at Banca, Malacca, &c., and salt-petre being there 
much more abundant and cheaper than in Europe. This last may- 
be adyantageously decomposed by argillaceous and ferruginous 
earths, and its acid thus obtained by disdllationt without any inter- 
jnixture of sulphuric acid; a circumstance of no small importancoi 
for the reasons mentioned in the preceding chapter>-Mand the ni- 
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&ct8y If dbout the end of May last, precipitated by die 
muiiate of tin as much of the lac colour as, acceding 
to my estimate, would be more than sufficient to dye a 
]Mece oi the Icxig-ell cloth. But in trying it, I wished 
also to make an experiment with the lac colour in a 
more simple state, that a comparative estimate might 
be formed of their respective advantages. 1 had some 
months before sent a few pounds of the stick lac, (sepa- 
rated from the wood), to Mr. J. Bell, druggist, in 
Oxford-street, to be pounded; and wanting some of 
it immediately for an experiment, I requested that he^ 
would cause a part only of it to be powdered, and sent 
back as soon as possible, keeping the remainder to be 
done at his own convenience. Accordingly, I socmi re* 
oeived back from him about one-third of the quantitjr 
which had been sent, and was agreeably surprised to 
find that it afforded much more colouring matter than I 
had expected; but having occasion afterwards to em- 
ploy the remaining two third parts, I, with equal sur- 
prise, found it to be almost destitute of colouring 
matter; which led me to suspect that some mistake or 
improper nuxture had been made. Mr. Bell, however, 
accounted for the diflference between the first and se- 
cond, parcels, by assuring me, that the man employed 
to powdff the lac had at first subjected the whole of it 
to the action of the pestle for a shott time, and had then 
separated the finer part for my immediate use, by sift- 
ing it. This information having excited my particular 
attention, I made several experiments, which confimied 
Mr. Bell's explanation, and proved, that the darker and 
richer pieces or parts of the stick lac, being always 
most replete with the ceils, bodies, and eggs of the in- 

• 

trie acid being obtained, it would only be necessary to add sea^salt 
to produce the mtro^muriatic. 
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sects, were constantlf broken bf the pestle, sooner, SEOd 
with mucli greater fectlitjr, than the more solid amber*, 
coloured pieces, containing but few cells or insects, 
with but little colouring matter; and that fay 'sifting the 
be from time to time, whilst under the operation of 
pounding or grinding, a portion of it, equal in weight 
to about one^fourth part« when the lac is of good qua* 
Utjr, might be separated, whidi portion would ccmtain at 
least three- fourths of the colouring matter of the whok 
original quantity; and that the remaining fourA part 
might be dissolved or extracted by waier, of the conu 
mon temperature of die atmosf^ere,^ in the East In- 
dies, and superadded to the powder, containing the other 
diree parts, by spreading the tetter in a situation where 
it would be fully exposed to the sun's rays, and sprin* 
Iding or impregnating it, from time to time, with tiie 
water containing the dissolved colour, until the whole 
shall have been thus superadded and evuponrted, as 
would there be in a very short time. 

By this process tivee pounds of the powder (resist- 
ing fifom it) might easily be made to contnn and yidd 
llhe colouring matter in its beit state, of ten or twdhne 
pounds bf lac, separated from the sticks; and it was this 
jpreparation which I proposed to try, in order to compam 
its effects with those of die lac^iolour pveci[Htated fagr 
die oxide of tin. Accordingly, I separated t^ aftingy 
from eleven pounds of oardkiary ^dk lac in powder^ 
about diree pounds and one quarter of the finer part^ 
which, by an experiment upon a small scale, appeared 
to contain neaify as much colour as one^thiid joi its 
weight of cochineal. I did not, on this occasion, diiidc 
k necessary to take the trouUe, or incur the delay, of 
extracting the cdour of the remaining seven pounds 

* After this extraction of the colour the residuum wouU be Hfii 
Tsc, of a very good qutdity. 
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aad duM quartars, and of superadduig it to the for* 
mer, «a just dtscribed, by evaponusoo, (for which 
tins cfimale is but little suited,) having previously zni 
SBtidK^torify pefformed diis part of the experiment upoii 
a smaller parceL 

Widi each of diese preparations, an expo'iment was 
Hiade at the dye-house of Mr. Stevenson, on the 15th of 
June, 1812, m the presence of Mr. Woodcod(, who at* 
tended in behalf of the Committee; but neith^ of them 
JttliHed my expectation in regard to the quantity of co^ 
lourmg matleraffxded by it. The piece of long eX^dodi 
dyed from die nfted lac, to<A, indeed, a scarlet colour^ 
which was liable to no objection, but that of its wanting a 
fittle miQftt body or fulness, to make it appear to the ut> 
most advantage; and this defiect I then supposed, and 
have since ascertained l^ repeated experiments, to have 
lesiritedfrom the shortness of time and insufficient qqan* 
ti^ of water empkqred to dissolve and extract the colouiw 
ing matter. In my own smaller experiments, I hsd put 
the sifted lac to soak w macerate during the prece^ng 
ni^, with a copious dlowmiee of water; but this precau* 
tion was whotty onutled in the experiment under conside- 
radon, beauise I wished that nothing might be done in 
the absence irf* Mr. Woodcock; and in consequence of 
Ais omission, the coloturing matter of the sifted lac was 
not extracted so as to produce its full eflfect; otherwise 
braig, as in the former experiment at Wandsworth, in 
its natural and best state, its eflfects must have been, as 
OB that occasion^ perfectly >satisfactory. 

In regard to die piece of cloth for which the kc co- 
lour, precipitated by muriate of tin, had been employed, 
there was, I believe, no reason to conclude that a scarlet 
sttiKcicntly bright would not have been produced, if an 
adequate portion of colouring matter had been applied tp 
the fibres of the wool; and several causes presented them- 
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selves to my miDd as cs^ahle of having produced thb de- 
ficiency , — of these, ihe most obvious was that of a con- 
siderahle part of the precipitate being left at the bottom 
of the dyeing vessel lauEssohed.* This I mentioned to 
to Mr. Stevenson (as well as to Mr. Woodcock) at 
the time, and proposed to draw off the upper part of the 
water, so as to examine the sediment; but I was tokl, 
that the particular vessel in which this experiment had 
been made could only be emptied by lading the water 
upwards, which would necessarily cause too much 
agitation for my purpose. There was another cause, 
which seemed probable, from recollecting the fact men-- 
tioned in the preceding chapter, of the action of tin, 
when much oxygenated, upon the colouring matter of 
cochineal, which, in regard to its effects, is thereby in 
a considerable degree diminished, or made latent. I 
.then thought it likely that, in drying the lac precipitate, 
by the heat of a fire, the oxide resulting from the mu- 
riate of tin had (as it is always strongly disposed to do) 
acquired such an addition cff oxygene from the atmos- 
phere, as to occasion the disappearance of a part oi the 
colour. To ascertain the truth on this point, I macerated 
a portion of stick lac in powder, with a suitaUe quan- 
tity of water, and having alEterwards strained off the dear 
infusion, I divided it by measure into two equal parts, 
from one of which I dyed, with the usual means, a cer- 
tain quantity of broad-cloth, adding more of the latter, 

* The precipitate in question being like all others, necessarily 
insoluble by water alonei I had, in my own experiments upon the 
small scale, commonly rubbed it in a glass mbrtar with a little di- 
lated muriatic acid andtanar^and left them afterwards to macctvate 
during the following night; but this precaution, like that in negard 
to the %ifted lac, (recently mentionedi) was omitted, and for the 
same reason, joined to the expectation which I then entertained, 
that the acids in dyeing liquor would suflipe to dissolve the precipi- 
tate, during the operation. 
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until I had completely exhausted the colour; and having 
precipitated the colouring matter of the other half, by the 
muriate of tin, and dried the precipitate (in the same 
way as I had done that employed on the 15th June) I 
afterwards dissolved the precipitate so dried, by diluted 
muriatic acid and tartar, with which, (and without any 
other mordant,) I dyed an equal quantity, by weight, of 
the same broad-cloth, and found the scarlet thus pro- 
duced was in every respect equal to that which had been 
previously dyed by the lac colour in its best state; and, 
consequently, that this mode of precipitating the colour 
had not caused the deficiency in question. In addition 
to these, there was a third cause, which might be sus- 
pected of having operated in producing this deficiency, 
w:hich was the insufficiency of the water employed to 
dissolve and extract the colouring matter of the lac. — 
I had not, in making the precipitate, properly attended^ 
to this circumstance; but when I came afterwards to 
reflect and calculate, I found that the quantity, as far 
as I was able to ascertain it, must have been too small 
to dissolve so much of the colouring matter as I had 
supposed to have been extracted and precipitated for 
the experiment in question; and I found also, that this 
must have happened in regard to the extract prepared 
by the operator of Messrs. Corbyn and Co. for the ex- 
periment of the 16th of March, for which twelve gal- 
lons only of the aqueous solution were sent to be eva- 
porated; and my experiments having shown, that each 
gallon of water will only extract colouring matter equi- 
valent to half an ounce and a few grains of cochineal; 
and ten ounces of the latter being required to dye a 
piece of the long ell-cloth, it must be inferred, that the 
quantity of lac colour employed for that experiment was 
much too small to produce the desired effect. 

That the first and the last only of the three causes, 

Vol. XL E 
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just mealioned, occasioned die deficiency of cololiraC- 
forded by the precipka^ employed on tke IStkof June^ 
has been sinee profred, by experiinenl& made upon % 
small scale, with a sample of that pfeeipitaDe, whieb 
bad been ppeserved, and which being properly dis- 
solved by a litde. diluted mufiatic acid and tartar, and 
employed in the same pPc^x>rtion as it had been on ^ 
16th of Julie, was found to produce much move effect, 
than that which was then produced, thongb it did not 
dye ^iftdl bright scarlet, until it was employed in a pro- 
portion, greater by at least fifty per cent. Similar results 
were produced by a part of this sample, which had been 
macerated with an equal weight of carbonate of soda in 
water, by which the colouring matter was nearly all dis^ 
solved and separated from the oxide of tin, and the 
elear solution being poured off, it produced, in a ^milar 
proportion, a very good scarlet, with the. nitro- muriate 
o( tin and tartsur, employed a little more freely, indeed, 
tfian is usual, in order to neutralize the soda. 

In regard to the extract prepared by the operator of 
Messrs. Corbyn and Co. which was tried on the 16th 
of March, I beg leave to add, that I did then suppose 
that it must have suffered some injury during the eva^ 
poration, by an absorption of oxygene in the concluding 
part of the operation, as frequently happens to vegeta- 
Me extracts; and wishing to ascertain the truth on this 
point, I, on the last day of the year 1812, took a very 
small sample^ which had been reserved, of that extract, 
an4 put it into a glass with hot water, and twice its 
weight of sugar, (which I had found to be very effica- 
cious in the ^^oxygenation of indiga,) and having rub^ 
bed these until both were dissolved, I left them together 
during twenty-four hours, and then employed them m 
dyeing a bit of broad-cloth with nitro-muriate of tin and 
tartar, and had the satisfaction of thus producing a very 



ioe aeadet^^qual to almost any which ^an be obtqiin^ 
from cocfhoieal. This experiment seemed to prove, «t 
IcaBt, that the lac colour had suffered no irreparable iow 
jufy by being evaporated, and brought to the form of 
a drj extract; but it did not prove that the colour^ 
diottgh much better than I had formerly produced vrkk 
tb^ same extract, had been iiqproved by the deoxyge^ 
noting^ or any other influence of the sugar; and being 
anxious that no uncertainty should subsist in regard to 
this fact, I, on the 4tiv of January, 1613, applied to Mn 
Woodcock at the India House, and obtained a smatt 
part of a sample of this extract, which had been re* 
served for the Committee, and with this I made another 
experiment, similar to the former, excepting tlie isugar, 
which was omitted^ and I found* unexpectedly^ that ihfe 
scarlet then produced^ was so nearly equal to the for^ 
mer, that I could no longer ascribe any considerable 
benefit to the sugar. I found, indeed, that the colour did 
Aotacq|uirc its utmost brightness until I had employed a 
gf ealer proportion of nitro-muriate of tin and tartar than 
la commonly employed with cochineal, and a greater even 
than Uiat which has appeared to be necessary with the lao 
colour in Us natural state« — Whether this seeming ne« 
oessity for an increased proportion of these mordants was 
treated by any diange which the colouring matter had 
undergone, by being brought into the state of ah extraptf 
I am. unable to determine; but I think it probable, that 
if the saln^ mordants had been more freely employed in 
the txperiment of the i6th of March, better effects 
would have resulted, though, from the deficient quantity 
of colouring matter, a good scarlet could not, I think^ 
have been obtained. 

Soon'after I had written to the Chairman of the Court 
of Directors, as before mentioned, a nnx^ preparation of 
lac colour, under the name of lae dye^ was imported by 
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the East India Company, (prepared under the directioD 
of Mr. TumbuU, a surgeon in their service,) which,- 
though not exempt from the inconveniences of the lac 
lake, retained them in a smaller degree, and with the 
advantage of yielding a greater proportion of colour. 
This preparation was, however, left unemployed untfl 
after my experiment at Wandsworth had established the 
pructicability of substituting the colour of the lac insect 
for that of cochineal. — But within a fortnight after this 
had been done, the Committee of Buying determined to 
distribute this lac dye, among the Company's dyers, at a 
moderate price, to be employed in dyeing their cloths; 
and also to allow a portion of the lac lake, to be em* 
ployed for the same purpose conjointly with cochineal; 
it being found that the difficulties resulting from the ill- 
solubility of the former and latter, might be greatly 
diminished, by a very minute mechanical division^ or 
grinding between stones, particularly adapted to that 
purpose. But in permitting this use of the lac dye and 
lac lake, the Committee properly required and obtained, 
from the dyers, a diminution in the price before paid 
for scarlet colours, which, in the course of three or four 
months, had, as I am informed, produced a saving to 
the Company of fourteen thousand pounds, without any 
inferiority in the scarlet so dyed, as &r, at least, as I 
have been able to observe, or learn; and though, in a 
few instances, the cloths were injured by adhesions c^ 
the resinous part of these preparations, the injury was 
probably occasioned by their not having been sa finely 
ground as they ought to have been. 

Thb was the state of things when my last experiments 
were made on the 15th of June, and their imper&et suc- 
cess having occasioned some doubt in my own mind, 
whether the proposed extract by evaporation, or the pre- 
cipitate by an oxide of tin, would operate more benefi- 
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cnBy, and prove cheaper than Mr. Tumbull's lac dye, 
which had been supplied at a very moderate price, and 
it being difficult to ascertain the truth on this point in this 
cUmate^ or, indeed, without trials upon a much more ex- 
tended scale, in the places where such preparations were 
intended to be made, I candidly intimated this doubt 
to the Committee, and determined to publish an account 
of my experiments and ideas on this subject, and leave 
their accuracy and utility to be decided by the only 
certain test, that of future adequate experience, — and 
in order to facilitate this decision, I will here subjoin a 
few additional observations. 

Should it hereafter be found advantageous to cortcen- 
trate the lac colour in the East Indies by evaporation, it 
win be very desirable to increase the solvent power of 
water, in order to diminish the quantity of moisture to be 
evap<Miited. The alkalies are unfit for this purpose, be- 
cause, as I have already intimated, they occasion a solu- 
tion of the resin, as well as of the colouring matter of the 
lac. The nitric acid cannot be employed in this way, be- 
cause, it exerts a destruetive action, similar to combus- 
tion, upon the colour; but this is not the case with either 
the sulphuric or muriatic acids, which greatly increase 
the power of water to dissolve and extract the colouring 
matter, with at most but a very inconsiderable portion 
of the resin. The sulphuric acid would, however, be pre- 
ferable in several respects to the muriatic for this pur- 
pose, if it were either produced in the East Indies, or 
capable of being transported thither without danger. One 
gallon of this acid, of the ordinary strength, diluted by 
one hundred gallons of water, would enable the letter, 
at the ordinary temperature of the atmosphere, t0 dis- 
solve ten times as much colouring matter as jC would 
otherwise do; and the clear solution being drawn oif, and 
one*half as much in weight of lime, as of the acid em- 
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Mspkij^d being added, the latter would combine m'tk 
/ llhe lime, and subside to the bottom of the liquor, vvhic^ 

^ would then remain clear, with all its ^cmrlet colour auik 

pended therein, and capable of being drawn off withMt 
any of the sulptvite of time* This li«|aor wouId» hofwevei^ 
stiU retain a small proportion of Mlphuric ac|d| and It 
is necessary that it should do so, until after tlus aqpara- 
tion from the sediment, for otherwise the water cooMi 
not suspend all the colouring matter, and a part of it 
would subside and be lost upon the sulphate of lime; 
but this separation having been made, the remnant of 
sulphuric acid should be neutralized by soda* previous 
to the evaporation, for otherwise it would attract mois- 
ture, and even when the colour had been brought to the 
state of a dry extract, it would be disposed to deliquot^, 
an inconvenience that does not oci ur when the acid has 
been completely neutralised; and its being so neutrali- 
zed^ is moreover necessary, to obviate the ill effect which 
the sulphuric acid might produce, when the extract 
came to be enoiployed for dyeing scarlet with the nitro- 
muriate of tin* When an extract has been prepared in 
tills. manner, it will dissolve readily in water, and pro- 
duce good scarlet colours, with the mordants commonly 
employed for that purpose. > - 

If predpUation should be found preferable to evapo- 
ration for separating and concentrating the lac colour, 
the quantity or proportion of water employed to extraqt 
it, will be of little consequence, especially as the wate|- 
need not be heated* — ^Among all the substances capable 
of precii^tattog the lac colour from its aqueous solution, 
(of which I find magnesia to be one,) alum and the solu- 

* I hare in this and other places, directed the use of soda, in pre- 
ference to potash, for neutralizing the sulphuric acid, because I have 
found the sulphate of soda invariably to operate more &vourably la 
producing a scarlet colour, than the sulphate of potash. 
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tions oT tin seem to be the most useful. When alum is 
employed, about half as much carbonate of soda should 
be added, which will completely throw down all the 
colouring matter; after which, the colourless fluid may 
be drawn off, and the precipitate may be suspended in 
close linen bags to drain, as is practised with indigo, and 
afterwards dried in the same manner. Such a precipitate 
would contain no resinous matter, and though not solu- 
ble in water alone, a small proportion of soda would en- 
able that menstruum to dissolve the colouring* matter, 
with a part only of the alumtne, and the solution so made 
would, as my experiments have repeatedly proved, dye 
a good scarlet by the ordinary means, there being no 
resinous matter to curdle and attach itself to the cloth, 
and but a small proportion of alumine, which the oxide* 
of tin, by its stronger attraction for the colour, would, 
render harmless. By this method of dissolving and ex- 
tracting the colour by water onh/y tliougli it be after- 
wards precipitated by alum, a preparation, richer in co- 
lour than lac lake, or even the lac dye, might be obtained, 
and it would moreover be nearly exempted from die 
inconveniences with which they have been attended. 

It seems probable, however, that a precipitation of 
the colour, by cither the muriate or nitro-muriate of tin, 
as described at p. 28, would prove both cheaper and 
better than the latter by alum. 

But though I have thought it expedient to state these 
observations, respecting the means and ways of extract- 
ing and collecting the colouring matter of lac, it is my 
own decided opinion, that the least expensive, most easy, 
certain, and useful form in which this colour can be pre- 
sented to the dyer, is that which I have recently describe 
cd at p. 29 and 30. Three- fourths of jthe colouring matter 
0f a given quantity of the lac, will thus be brought into a 
fourth part of its natural or former bulk, most expedi- 
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tiously, and with very Utile labour; and the remainmg 
fourth may be superadded without any perceptible in« 
crease of that bulk, and with much les^ aheraiion than 
it must suffer by any other mode of preparation: for the 
drying or separation of the water containing this part of 
it, being to be performed merely by aspersion upon a 
dry powder, and an evaporation with only the ordinary 
heat of the atmosphere, no deterioration or change can 
take place, like that to which extracts are liable, in pass- 
ing from a fluid to a solid state, by the application of 
artificial heat: and certainly the very small difference of 
freight, if there should be any, between this preparation 
and the extracts or precipitates hitherto made, or pro- 
posed to be made, cannot amount to one fourth part of 
the unavoidable expense of making such extracts or 
precipitates. It is even highly probable, that with a little 
pains and ingenuity, stones and machinery for grinding 
the lac, and sieves or bolting cloths of a degree of fine- 
ness suited almost exclusively to the passage of the 
fragments of the insects and their eggs, might be coii* 
trived, and employed, so as to diminish the bulk of this 
preparation, much more than I have stated as being 
practicable. 

By importing the lac colour in this form, (of a dry 
powder,) the dyer, to obtain and employ it in the purest 
and most perfect state, would only find it necessary to 
soak or macerate the powder, in the ordinary tempera- 
ture of the atmosphere, or in water a little warmed 
during winter; putting it for that purpose into bags, 
porous, and only porous enough, to admit the water to 
pass and repass freely without the powder. Several of 
these, partly filled, might be put, a day or' two before 
the colour was intended to be used, into a large cistern, 
copiously supplied with water, and being there agitated, 
from time to time, the colouring matter would be gra- 
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dhially dissdved and dispersed in the water, which 
might be drawn oflF, and put into the dyeing vessel when 
wanted, adding more water to replenish the dstem: and 
this process might be continued until the water was 
found to extract no more colour; after which, the bags 
might be emptied into a large tub or dstem, and the 
powder subjected to the action of water acidulated \yf 
sulphuric acid, as lately described at p. 37 of this vo- 
hime, in order to extract a remnant of the colouring 
matter, similar to that contained in seed lac, and which 
appears to have been always neglected and lost by the 
dyers of India. I had observed twenty-five years ago, 
as was mendoned at p. 271 of my first publication en 
this subject, that cochineal contained a portion of co- 
louring matter, which boiling water could not dissdve, 
but which was readily extracted by the alkalies; and I 
have since discovered the same sent of colouring matter 
in the lac insect, and in nearly the same proportion, of 
about one-eighth or tenth of the whole, according to 
my estimate. This, however, cannot, like that of cochi- 
neal, be extracted by alkalies, without also extracting 
a portion of the resin. But it may be quickly dissolved 
by the help of sulphuric acid, employed and afterwards 
neutralized, as recently proposed at page 38. Though 
it will not require any subsequent evaporation, as for 
the preparation there mentioned. When this part of the 
cdiour shall have been extracted, the residuum will be 
of some value to persons who may be disposed to melt 
imd strain it, in order to obtain a substance similar to 
shell lac. 

In addition to what I have already mentioned of the 
aaordants best suited to the colour of the lac insect, I 
need only observe generally, that the several oxides and 
combiaaticms of tin, produce effects with it nearly simi- 
lar to those which have been so amply described in the 

Vot. 11. F 
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]ireceeding ch^ter, as betng produced by diem widi 
GachiiieaU but widi tbb difin-enoey dut Itc bears die 
acdon of acids better than the lattery and that, in prder 
to obcatn the brightest and best colours from it^ theae 
moidants, or the acid solutions of tin, ought to be em- 
^yied more copiously than with cochineal. Had this 
latt been sufficiendy known and attended to,- the want 
oi vivacity or brightness in the former would not have 
been so long a subject of complaint.-<-The oxides of 
dn having little or no attraction for the Sbres of linen 
of cotton, the latter are as incapaUe of imbibii^ a du- 
rable scarlet from the lac colour by their intervention, 
as ibty are known to be of obtaining it by them from 
.cochineal. 

Jn regard to the other basis, I have already meadoned 
that the colour produced with alum from the lac upon 
nHHJ is much darker and les$ bcautifid^ though more 
lasting, than that obtained from cochineal, with the same 
basis; and this is true in regard to Snen and cotton. The 
lac colour is indeed used by the dyers of India, to give 
a dull red colour to the coarse calico employed for tents 
and other common purposes, of which I have been fa- 
voured with a sample by Mr. Wilkins. And this appears 
capabte of resisting for a consideraUe dme the acdon of 
water, sun, and air, but not of soi^, to which, probably, 
it is not often subjected. 

The oxide of zinc, when pure, produces bright co- 
lours, approachii^ nearly to scarlcft, with the he. That 
of andmony produces with the lac a colour darker than 
that which it produces with cochineal. The other metal- 
lic and earthy bases» however, seem generally to produce, 
widi the former, efiects di&ring but little from those 
which, in the last chapter, I have mendoned as beiqg 
produced by the latter, with this czccpdon, Jbowever, 



^t the lac coloiir seems not to be sa mueh darkenrd 
by die oxides of iron, or by snimonia, as that ctf cochi- 
ned; and it is probably from this diflereace, that the he 
scarlet has been found le» liable to become spotted or 
stained by mud, sweat, urine, Sec. thaq Ae common 
scarlet. 

In regard to the greater durability of the lac cokmss 
above those of cochineal, I have seen it manifested by 
a considerable number of trials, in which they have been 
exposed and contrasted with each other. Indeed, the 
colouring matter of lac has so much affinity with the 
fibres of wool, that with a small intermixture of sulphu- 
ric or muriatic acid, without any basisy it will dye up<m 
cloth lasting colours, much less darker and less vivid 
indeed than those produced with the oxides of tin, &c. 

I have mentioned, in a former part of this chapter, 
that a part of my experiments had been directed to the 
subject of lac hke^ with the expectation of removing the 
obstacles which had obstructed its use by the dyers. 
Many of these experiments produced results of little 
value; some of them, however, were attended with con- 
siderable success; and it is my intention soon to publish 
a short account of the latter, with instructions respecting 
the use of the lac lake in dyeing scarlet, upon a separate 
sheet, for those to whom such instructions may prove 
interesting. I do not include them in my present work, 
because it is directed towards objects of permanent 
utility, and I am persuaded, that the facts stated in this 
chapter Mrill very soon produce such improvements in 
the form and manner of preparing the lac colour, as 
must render such instructions useless. 

Believing that I have now done all that can be well 
performed or expected in this climate, and at this dis- 
tance firom the places where the lac is produced, to dis- 
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cover the best methods of coUecdng and uitrodQciiig 
this colour, as well as to promote the use of it, I shall 
here leave the subject, to be taken up and prosecuted 
by those in the flast Indies, whose pursuits may enable 
lliem, by adequate and decisive experiments, to ascer- 
tain the comparative merits of the several methods hcy^e 
proposed. 
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CHAPTER VI. 
Of Prussian Blue. 

" Pretqne toot les arts doivent Icnr naisMnet an haxard; ilt na soot en gwftrd, 
*' ni le frait des recherehet nl le reaalut det eombinaiiont; mais tooa ont on itpport 
''plog on moins marqa^ aree la Chimic; et eHe pent en eclairer les prinoipes, en 
** rciDmer lea abas, Amplifier les mojeos et hater leur pngres." 

Cbaftai, Element de Chimie, 

The first discovery of Prussian blue, or prussiate of 
ircm, as related by Suhlt was, like many other interest- 
ing discoveries, purely the eflfect of accident About the 
year 1710, Die^xichj a chemist at Berlin, wishing to 
precipitate the colouring matter of cochineal from a so- 
lution or decoction, in which it was combined with a 
portion of green vitriol, or sulphate of iron, borrowed 
for that purpose from his neighbour Dippel, an alkali, 
upon and from which the latter had several times dis- 
tilled an animal oil, and which had thereby become im- 
pregnated with the animal colouring part of Prussian 
blue; consequently this alkali, when mixed with the de- 
cocdon of cochineal, or rather with the iron contained 
therein, immediately and most unexpectedly produced 
a very beautiful blue colour. The experiment being re- 
peated, and always with the same effect, Diesbach availed 
himself of the discovery; and this new colour was made 
known and sold under the name of Prussian blue; and 
the means of producing it were kept secret ujitil the 
year 1724, when Dr. Woodward published an account 
of the process in the Philosophical Transactions. 

The cheapest way of preparing this animal blue, is, 
by burning dried blood, horns, hoofs, tendons, and other 
animal substances, so as to reduce them to coal; which 
is afterwards to be calcined with three times its weight 
of potash in an iron vessel. After about twelve hours of 
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calcination, the mixture generally appears like a 86ft 
paste, and then it is thrown into tubs partly filled with 
water; which last, according to BerthoUet, will in part 
be decomposed by this addition, and a portion of its 
hydrogene, coinbining with a part of the nitrogene, 
contained in the calcined animal matter, will form am- 
monia, whilst another part of the hydrogene, by uniting 
with the remaining part of the nitrogene and the animal 
carbon, will produce the Prussian colourable matler: the 
oxygene of the decomposed water forming carbonic 
acid. The colourable matter being thus produced, and 
dissolved in the undecomposed part of the water, is 
poured, or drawn off, and filtered; and afterwards mixed 
with a solution of three parts of alum and one of sul- 
phate of iron, in a sufficient quantity of water; and thus 
mixed, the colourable matter combines with the oxide 
of iron, and becoming blucy subsides with it to the bot- 
tom of the vessel, but commonly appears greeny from 
an excess of the oxide of iron. 

Care should be taken, however, as Gay Lusac has 
observed, not to subject the animal carbonaceous mat- 
ter to an excessive heat, and for too long a time, for by 
over calcination it will lose its nitrogene, or azote, whidi 
is an essential constituent part of the colourable matter. 

The oxide of iron, as M. Berthollet obs^res, may 
combine in different proportions with the colouring part 
of Prussian blue. Where it is grcaHy in exi^ess, the 
compound Avill be yellow; but when the oxide is onty 
in a suitable proportion, the colour will be blue. All 
acids, and particularly the muriatic, are capable of dis- 
solving the excess of iron, so as to bring the compound 
to the proper state and appearance of Prussian -Mile. 
But farther than this, acids have no power of decom- 
posing or dissolving any part of it, unless assisted by 
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hett. Thd animal colauring part of Prussian blue, (se* 
paratcd from the oxide of iron,) is called iht Prussian, 
^ or Prus^ acid, though I think improperly, as it does 
not possess the properties of an acid. This M. Berthol- 
let admits, but adds, that it acquires them by combin- 
ing with a metallic oxide, and is then enabled to saturate 
alkaline properties, (^Mes propri6t68 alcalines.") But 
this may also be done by oils and resins, with which 
the Pruman colourable matter seems to have more 
similitude than to acids. 

I have just observed, that nitrogene is indispensably 
necessary to constitute the Prussian colourable matter, 
and this fact, in addition to that of its never having been 
obtained for any of the uses to which it is applicable, 
excqyt from animal substances, intitles me to consider 
it as of an animal nature, though some small portions of 
it have been discovered in water distilled from the leaves 
of laurel, and from peach blossoms, and the kernels of 
apricots. But these, or any other vegetables which may 
be capable of affording what is called Prussic acid, can 
only do it by that small portion of nitrogene or azote 
wUch they contain, and by which they are, in that re- 
Bpect^ assimilated to animals. 

Scheele, to whose sagacity and indefatigable exer- 
tions chemistry has infinite obligations, made the first 
great advance towards the fuH investigation and right 
widerstandtng of this very abstruse subject; upon which 
BerthoUet afterwards threw considerable light, particu-^ 
larly in a memoir printed in the ISth volume of the 
Annales de Chimie; and M. Proust has since contri- 
femted very much'^to extend our knowledge, and rectify 
our conceptions of this matter, in two other memoirs, 
published in the same collection, particularly the last^ in 
die 60th volimie, to which I refer those who desire^&r 
iHlbnMition on this subject; meaning to content myself 
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with stating, as concisely as possible, the more impor- 
tant facts connected with my present work. 

Prussian blue, as commonly prepared and spld, con- 
tains a considerable proportion of alumme, and very 
often silex, sulphate of lime, potash, phosphate of iron, 
and oleaginous ammonia, which may all be considered 
as extraneous impurities, — when it contains none of 
these, nor of alumine, it will, if scratched, exhibit the 
shining metallic, or coppery appearance, which com- 
monly attends indigo. 

The best Prussian blue made for sale, if finely pow- 
dered, and subjected to the action of pure caustic pot- 
ash in water, may be dissolved, excepting a residuum, 
which, freed from every thing soluble, by subsequent 
a(kiitions of water, will consist of red oxide of iron and 
alumine, without any reomant of cohurabie matter-— and 
the solution so obtained, being made to crystallize by 
the proper means, will ultimately afford more than nine 
ounces of pure crystals of Prussiate of potash for each 
pound of Prussian blue so employed, leaving in the 
mother water, according to Proust, alumine, sulphate, 
and phosphate of potash, and ferruginous alkaline car- 
bonate. The crystals so obtained will be of a lemon 
colour, for which, and for their susceptibility of crys« 
tallization, as well as for their property of reproducing 
Prussian blue, with the red oxide of iron, Proust says, 
they are indebted to a certain itwariaUe portion of the 
black oxide of iron, which, in hb opinion, forms one of 
their essential constituent parts. 

When, instead of pure caustic potash, a lye of the 
common carbonate of that salt is employed with the 
Prussian blue, a considerable portion of its red oxide 
will be dissolved, in the same manner as in Stahl's tine- 
ture of iron, and though the solution is only of a pale 
yellow colour, it may be rendered blue by the addition 
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tt any acid, however pure; an effect which has fre^ 
quentljr misled persons, who either did not know, or 
cviieieiidy attMd to the cause of this effect; fin* as in 
diM case the biue colour is revived without any addition 
of iron, we may mfer, that the preceding disappearance 
of this ccdour was not caused by any deficiency of that 
lAetal; and I can only account for it, by adverting to a 
/het^ that seems applicable to this, as wdl as to several 
other coloured matters, which lose their respective co* 
lours^ some 1^ the presence and predominance of an 
idkali, and others of an acid. In this case, the blue 
Prussiam colour cannot manifest itself when the co- 
louring matter is combined with an alkali in excess, or 
even an alkaline earth, (as is seen by lime-water,) but it 
becomes manifest, whenever the rikali is neutralized by 
an 9eii with a small excess of the latter. 

Soda, in its mild and caustic states, acts like potash 
upon Prussian blue— and this is nearly true of am- 
monia. Lime- water also, moderately warmed, dissolves 
the Prus^an colouring matter, holding it in solution 
with very littie more of iron than that portion of the 
blade oxide, which Proust considers as an essentitJ con^ 
siituent of the Prussian colouraUe matter. This fact 
was first discovered by Fourcroy, and it renders the 
l^ussiate of lime much fitter to ascertain, as a re-agent, 
At presence of iran^ than the Prussiates of potash, soda, 
or ammonia. 

Schede first taught us how to obtain the pure simple 
Prussiate, (consisting of nitrogene, hydrogene, and car- 
bon,) by liberating it in the gaseous form, from an oxide 
of mercury, (with which it has a greater affinity than 
with the oxide of iron); but when so obtained, it has 
none of that black oxide of iron, which is essentially 
necessary to enable it to co-operate iii the production of 
a blue colour; and, therefore, if it be mixed, and allow- 
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ed to stand in a phial, with the * red oxide of iron, for 
months, it wiU not, as I have witnessed, contract any 
union therewith, or cease to be as colourless as VHiter; 
but if a little green sulphate of iron, containing the black 
oxide, be added to the mixture, a slight bluish cloudi- 
ness will soon appear, and this will gradually increase, 
and at last terminate in a precipitation of perfect Prus* 
sian blue. This simple Prussiate may be easily decom- 
posed, even by the rays of the sun, (which resolve it 
into carbonic acid, ammonia, and carbonated hydro* 
genous gas); but when it is in union with that portion 
of the black oxide of iron, which enables it, with the 
red oxide, to form . Prussian blue, this fragility, and 
ready susceptibility of decomposition ceases; and it then 
becomes, what some have called a triple Prussiate, which 
I beg leave to denominate a colourable Prussiate of iron, 
or the Prussian colourable 'matter^ to distinguish it from 
the other conditions in which it may exist. 

It is remarkable, that when the simple Prussiate has 
combined with that portion of the black oxide of ircm, 
which is necessary to render it a colourable Prussiate, 
its affinity protects the oxide from all farther oxidation; 
so that if it be mixed with the green sulphate of iron, in 
order to make Prussian blue, though the oxide of the 
latter (which at first exists only in the state of a black 
oxide, retaining twenty-eight per cent, of oxygene) will 
gi adually rise from the minimum to the maximum of 
oxidation, (t. e. will increase its portion of oxygene from 
twenty-eight to forty-eight per cent., and by this in- 
crease produce that vivid colour which distinguishes 
the Prussian blue,) yet the portion of black oxide, which 
Proust considers as an elementary constituent of this 
colourable Prussiate, will not, at the same time, receive 
any, even the slightest accession * of oxygene, bijt will 
continue unchanged, in the condition of a black oxide, 
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imited to the bxygene, oiily in the proportion of twenty- 
eight per cent. 

That iron, at the minimum of oxidation, is incapable, 
whatevi r may be the proportion, of becoming, or pro- 
ducing, a blue with the colourable Prussiate, may be de- 
monstrated by several experiments, described by Proust. 
But the easiest and most simple is that of dropping some 
of the crystallized Prussiate into a recent diluted boil- 
ing solution of the green sulphate of iron, where it will 
cause a white precipitation, which Proust calls the white 
Prussiate of iron, and which is of that colour, only be- 
cause the oxide is at the minimum of oxidation; but as 
this (unlike the elementary portion of black oxide) re- 
tains a disposition to become hyper, oxidated, it wiH 
constantly absorb oxygene, and gradually pass from the 
white to the blue colour; an effect which is analogous 
to some that we have found to happen with indigo, and 
which occur also to an infusion of galls, when mixed 
with the green sulphate of iron. I have obtained a simi- 
lar white precipitation, in the same way, by substituting 
the Prussiate of lime for the crystallized Prussiate of 
potash; and also by substituting the muriate of iron, re- 
cently prepared, for the green sulphate; the iron in both 
being equally at the minimum of oxidation. I have also 
gummed this white precipitate, and applied it in spots 
to muslin and cotton velvet, and found it (by absorbing 
oxygene) to change speedily to a full and most, beauti- 
ful blue; and this has happened to calico which I had 
soaked in Prussiate of potash and dried, upon my ap- 
plying to it, in spots, a diluted muriate of iron thickened 
with gum — no eolour was visible at first, but the spots 
soon became blue, by absorbing oxygene. But when, 
to a piece of calico impregnated with Prussiate of iron, 
in the same way, I applied a diluted nitrate of iron» 
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(also in spots^) the production of blue was im t an iahtmm^ 
because the iron in the nitrate was already at the mnhM 
mum of oxidation. I found afterwards, upon soaking the 
same calico in hydro-sulphuretted water, that the blutt 
spots, by i/i^xygenation, we^e a|^in made white, and 
afterwards rendered blue a second time, by immersing 
the calico in a diluted nitric acid, which restored ih* 
oxygene.* 

Bouillon Lagrange says, (Manuel de Chimie, ii. 653,) 
that the Prussic acid will decompose the oxy muriatic^ 
by absorbing the oxygene of the latter, and that it wiH 
become odorous; and that, in this state, it will jxeqi^ 
pitate iron of a green colour, which green, by the con- 
tact of the sun's rays, or by an addition of metallic ironp 
or of sulphureaw acid, will be changed to blue; and as 
these are all cfeoxygenating agents, we must conclude, 
if the fact be correctly stated, that the green colour, in 
this case, results from an excess oS oxygene, and that it 
is changeid to blue by an abstraction of that excess. 

The uncommon beauty and lustre of the Prussian 
blue, have occasioned many endeavours to apply and 
fix it equally and permanently as a dye. The late Mn 
Macquer first proposed two methods of doing this; but 
neither proved successful. In <me he soaked the stuffs 
in a splution of alum and sulphate of iron, and then ki a 
diluted Prussiate of potash; and lasdy, in water a little 

* M. Berthollet has supposed that the white prussiate of iron 
differs from the blue^ oot because it is less oxygenated, but because 
the sulphuric acid in the green sulphate of iron adheres most 
strongly to its basis, and as a proof of this, he says, that by adding 
either the muriatic* sulphurcoti*, or phosphor^oiM Acida, to th^ 
^rhite prussiate, it becomes blue, though neither can be supposed 
to afford oxygene. But it must have been almost impossible to 
make such an addition, without admitting oxygene from the at- 
mosphere. 
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soared by sulphuric acid, in order to dissolve and re- 
move any superfluous oxide of iron. By doing this re- 
peatedly, he (H-oduced a very beautiful blue colour; but 
it took unequally, and the texture of the silken and 
woollen stuflb was rendered very harsh. 

In Mr. Macquer's second process the stufis to be 
dyed were boiled in a solution of alum and tartar, and 
afterwards in water, containing Prussian blue, which 
had been finely powdered. In this, however, the colour- 
ing particles were only suspended, without being dis- 
solved, and therefore, though they were applied to the 
fibres of the stuffs, it was without any chemical union, 
and so ^aringly as only to produce very faint shades of 
colour. 

The Abb6 Menon recommended a different process 
for dyeing linens and cottons with the Prussian blue. 
They were first dyed Mack in the usual way, with a fer- 
ruginous basis; and then soaked a few minutes in a di- 
luted Pntssiate of potash; after which they were boiled 
in water Mrith alum, and took thereby a deep blue. In 
this case the Prussian colouring matter, assisted, doubt- 
less, by the acid of<»the alum, seemed to exert a strong 
attraction upon the oxide of iron contained in the Uack 
dye, and thereby to decompose and separate the vege- 
table colouring matter, (of galls, &c.) and in its stead 
to combine with the ferruginous basis; but the colour 
took unequally. 

Some years since, M. Roland de la Platriere* pub- 
lished among the ^^ Arts et Metiers" of the Royal Aca^ 
demy of Sciences at Paris, an account of another method 
practised at Jlouen for dyeing with the Prussian blue, 

* Thb gentleman, divested of the name of La JPiatriere, was one 
of the ministers of the French Republic, in the early part of the 
Revolution, and, perhaps, one whose conduct was the least excep- 
tionable. 
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in mahy respects similar to Mr. Macquer's second "pro- 
cess; but with this difference, that the Prussian blue in 
fine powder was suspended, not dissolved, by a diluted 
muriatic acid,' instead of pure water; a change which 
seems to have been attended with some advantage, 
though it was with difficulty, and not without many 
precautions and tedious operations, that an equal co- 
lour of sufficient body could be obtained; and then, 
though highly beautiful, it was not in a state of che- 
mical combination with the fibres of the cotton velvets, 
for which it was principally used, and therefore was lia- 
.ble.to be easily abraded by wearing and friction, espe- 
cially in those places where it had been folded. Air, 
however, did not weaken the colour in any degree, nor 
was it injured by acids. 

A little time before this, M. le Pileur d'ApHgny an- 
nounced to the world, that he had discovered the means 
of dyeing a blue, as far exceeding all other blues in 
l^eauty and lustre, as the cochineal scarlet exceeds the 
common reds. He, however, kept his process secret, 
until the offer of a premium induced him to make it 
public. He began it by impregnating the stuffs to be 
dyed with an iron basis, which he prepared by defla- 
grating equal parts of old iron and saltpetre in a cruci- 
ble, afterwards washing the residuum, and dissolving it 
in vinegar and bran-water. This being sufficiently di- 
luted, was applied as a mordant, in the usual way, to 
the stuffs, 'which were afterwards well rinced, and dyed 
in a preparation of Prussian blue, made by dissolving 
two pounds thereof (in the moist state in which it is 
first precipitated) by half a pound of potash, in boiling 
water, and afterwards adding three ounces of common 
oil of vitriol, or an equivalent portion of nitric acid, so 
as to neutralize the alkali, without precipitating the co- 
lour. A sufficient quantity of this put into a dyeing 
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vessel, with hot water, and the stuffs, previously im- 
pregnated with the iron mordant, being dyed therein, 
they became at first green, and afterwards of a beautiful 
blue colour; which was, however, still liable to take un* 
equally, and, therefore, M. d'Apligny's process, as far 
as I can learn, has never been carried into any conside- 
rable use. 

In the thirteenth volume of the '^ Annales de Chi- 
mie," M. BerthoUet gives an account of certain ideas 
which had occurred to him, respecting the defects of 
all the means used for dyeing with Prussian blue, and 
of some experiments made at his desire by Mr. Vid- 
mer, of the celebrated calico printing establishment at 
Jouy, for correcting these defects. It was found by these 
experiments, that pieces of cotton, impregnated with 
the acetate of iron, or iron liquor, notwithstanding all 
possible endeavours to apply it equally, took up the co- 
lour of Prussian blue (first dissolved by potash, and then 
mixed with either sulphuric or muriatic acid) so very 
unequally, as to leave no hope of success in this way. 
M. BerthoUet accounts for this inequality of colour, by 
supposing, that one part or particle of iron is sufficient 
for six of the Prussian colour; and that, therefore, the 
slightest difference in the distribution of the particles of 
that metal in the mordant, becomes very sensible, when 
the Prussian colouring matter is afterwards superadded 
thereto. 

Mr. Vidmer was particularly struck with the greens 
which were produced with ihc P< ussian blue, upon pat- 
terns previou>ij dyed olive in the ubual way, by the iron 
liquor and weld,' which greens greatly surpassed in beauty 
all those given by any other means. 

M. BerthoUet, by experiments which were after\'*'ards 
made separately from Mr. Vidmer, discovered, that the 
solution of Prussian blue by lime water, (prussiate of 
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fine,) ftucoeeded as well as that by potash, and that k 
required less care respecting the proportions: but he 
thinks, and with great reason, that the alkaline solutioa 
will have the advantage of being afforded cheaper, be>> 
cause when animal matters have been calcined widi 
potash, nothing more will be necessary than to saturate 
the excess of alkali, by adding to it a little Pruaaiaa 
blue. 

M. BerthoUet's method was to dilute die prusBiate 
of lime with three or four times as much water, or to 
dilute with a large quantity of water, a small one of the 
prussiate of potash, and then to mix with it a little sul- 
phuric acid;^ and keeping the liquor at the heat of be* 
tween twenty and thirty degrees of Reaumur's thermo* 
meter, to immerse the cotton, linen, or silk, therein, 
(having first soaked it in warm water,) and turn it over 
a winch, &c. as usual, in order that the colour might be 
equally applied. The dye was found to take sufficiently 
in a few minutes, and then the stuffs were taken out and 
washed in cold water. He found the sulphuric acid pre- 
ferable to the muriatic for this purpose. 

Cotton and silk previously dyed grey or brown with 
galls, or other nigrescent vegetable cok)uring matters^ 
applied to a ferruginous basis, acquired, by the process 
just mentioned, a blue colour, proportioned to the depth 
of the former brown or grey; and those which had been 
previously dyed olive, by the application of weld, or 
other adjective vegetable yellows, took also a beautiful 
green, proportionate to such olive colour. He says no- 

* The use of sulphuric acid will be readily undersfeood, by reccrf- 
lecting that alkulies decompose Pi*U8sian blue by their greater 
affinity for its colouring matter than that of the iron, and that this last 
cannot, therefore, decompose the prussiate of potash, unless its 
affinity for the iron is assisted by that of an acid for the potash in 
the way of a double electiye attraction. 
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titling of the effects of this method of dyeing on wool, 
having made scarce any trials therewith. 

Cotton and silk dyed black by the ordinary means, 
were found, by superadding a blue in M. BerthoUet's 
method, to become more perfectly black, as well where 
the original colour had faded, as where it had been but 
imperfectly produced at first. He cautions against using 
too much acid, as well as against making the dyeing 
liquor too hot, and keeping the stuffs too long therein, 
especially the silk, which would thereby lose some of 
its lustre and softness. 

One great defect, however, attending this method of 
dyeing, especially upon cotton, is, that the stufis, to 
which the Prussian blue has been applied, will not bear 
washing, because, though the colour resists air ex« 
tremely well, the alkali contained in soap readily dis- 
•olves and separates the Prussian colouring matter. As 
a remedy for this defect, M. BerthoUet recommends 
washing the cottons, dyed by this process, with bran 
and water, instead of soap, which, he says, will likewise 
have the advantage of preserving the other colours of 
printed cottons, or rather of not injuring them, as wash- 
ing with soap generally does in some degree. 

Among the effects mentioned by M. BerthoUet, that 
which I thought the most surprising was, the change of 
what be (improperly) calls an oiive colour, produced by 
roeid and iron liquor^ to a very beautiful green, by the 
iq[>plication of Prussian blue in the way before described. 
The green^ in this instance, manifestly could not be 
produced without a mixture of yellow with the blue; 
and weld, the only colouring substance from which it 
could, in this case, be obtained, never would afford any 
such colour without the aluminous, or some other basis, 
very different from iron. I determined, therefore, as 
soon as possible, to ascertain the truth respecting this 

Vol. n. H 
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point; and to do it, I took ft large piece of cotton, whieh 
had been printed in parallel longitudinal stripes, (ex- 
lending from end to end,) first with a mixture of iron 
liquor and galls, next with iron liquor only, then with 
a mixture of iron liquor and the aluminous mordant, 
(acetite of alumine,) and lastly, with the aluminous 
mordant only; then followed a white stripe, to which 
nothing had been applied, and these stripes were alter- 
nately repeated, so as to cover the piece. This I dyed 
in the usual way, with a decoction of quercitron bark, 
by which the first stripe became black, the second of a 
dark drab colour, the third of an olive, and the fourth 
yellow. I then took a solution of potash, fully saturated 
with the Prussian colouring matter, and poured some 
of it into a large vessel nearly filled with moderately 
warm water, and added to it a large proportion of oil <^ 
▼itriol, (sulphuric acid,) which, from its weight, sunk 
to the bottom. I took care, however, by stirring, to 
mix it thoroughly with the liquor, which became uni^ 
formly blue, and had a sour taste. I then tore off a 
transverse strip of the dyed cotton, of the whole breadth 
of the piece, and immersed it, for a single minute only^ 
in the liquor; when, on taking it out, I found that every 
particle of the colouring matter of the galls and querci- 
tron bark had been discharged, and replaced by the 
Prussian colouring matter, upon the stripes where an 
iron basis had been at first applied; nearly according to 
the quantum of that basis* The first stripe, therefore, 
instead of being black, was of a very full, deep, strong, 
blue colour; the second was sufficiently full, though 
very sensibly weaker; and the third was 6till weaker; 
the fourth, to which the aluminous basis only had beM 
applied, was of a very pale bluish colour, almost as 
slight as the fifth, which had not been impregnated with 
any basis or mordant. To diminish the excess of sulphu^ 



jric aci4 iQ thp liquor, as well as to replenish it with co« 
touring matter, I widcd thereto a farther portion of pms- 
aiate of potash, which being properly mixed, I immersed 
imother strip, torn from the same piece of cotton, and 
taking it put also, after a single minute, I found that, in 
Ibis instance, the excess of sulphuric acid had not been 
9P great as to discharge the colouring matter of thre 
galls, though it had totally discharged that of the quer* 
citron bark« I had, therefore, instead of a very dark 
blue on the first stripe, a very full black, greatly siipe* 
rior to the former black from galls and iron^ it having 
become much more intense by an additional body of 
blue colour. AU the other stripes were very similar to 
those gf the preceeding trial* I then perfecdy neutra« 
lized the excess of acid in the dyeing liquor, by adding 
to it a sufficient quantity of prussiate of potash; and a 
third strip of the same cotton being put into it for the 
same space of time, J found that none of the colouring 
matter of the quercitron bark was discharged in tho9e 
parts or stripes where it had been united to the alumin-' 
ous basis, though it had been every where decomposed 
and separated from the ferruginous, and its place sup* 
plied by the colouring matter of the Prussian blue. I 
had, therefore, on the second stripe, a blue, colour, in* 
stead of the drab which the quercitron bark had pro* 
duced with the iron liquor; and on the third stripe, in- 
stead of an olive, I had a very beautiful green, composed 
partly of the yellow frorii the quercitron bark and the 
aluminous basis, and partly of a fine blue, which the 
Prussian colouring matter had produced on the same 
stripe, by uniting with the ferruginous particles of the 
iron liquor, which had been previously mixed with the 
acetite of alumine, and applied as a mordant upon that 
stripe. The yellow upon the fourth stripe remained in 
full perfection; and the fifth stripe was perfectly white,, 
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having been quite freed from a slight discdouiiifticii 
which the quercitron bark had produced on it in die 
dyeing vessel. By this, and many similar experiments, 
made some of them with weld, instead of quercitron 
bark, I clearly perceived that M. BerthoUet must have 
been mistaken, when he supposed that the olives, whidi 
were changed into beautiful greens in the manner before 
mentioned, had been given by the weld and ircm liquw 
only^ because no such effect can be produced, either 
from that or any other adjective vegetable colouring 
matter, without the aid of alumine, or of oxide of tin, 
to produce a yellow, whilst the ferruginous basis, by 
attracting the Prussian colour, produces a blue, the 
other component part of the green.* I ascertained this 
fact more completely, by extending my experiments to 
woollen cloth, of which M • BerthoUet says nothing in 
this respect. I began by dyeing pieces of white broad 
cloth, some with weld and sulphate of iron, others with 
quercitron bark and the same sulphate, which, in both 
cases, produced nearly similar drab colours; and the 
pieces being so dyed, I immersed them in different pcH*- 
tions of diluted prussiate of potash, neutralized with 
sulphuric acid, a little more than blood- warm, in which 
they all, after ten or fifteen minutes, became blue; the 
Prussian colouring matter having decomposed and se- 
parated that of the weld and quercitron bark, which, by 

* M. BerthoUet has since acknowledged his mistake, with be- 
coming candour and promptitude; he says, (torn. ii. p. 319 of the 
last edition of his Elements, fcc.) <* Dans cette operation le fer se 
combine avec I'acide Pnissic et forme du bleu^ pendant que I'alu- 
mine fait du jaitncAvec la substance colorante; et Bancrqft a raisanf 
de combattre I'explication qu'on aurait donne de cette production 
de vert, dans laqueile on ne fesait point entrer le concours de ralu- 

mine." And he then refers to his Memoir, Ann. de Chimie, torn. 

* •• 

■3UIU 
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amtailde experiments, I afcerwards found to be contained 
in the sevend liquors, where the Prussian colouring 
matter had before been suspended. * If, instead of dye- 
ing the doth with weld or quercitron bark, and sulplmte 
of iron only, I used alum along with the latter, an olive 
was produced; and this, being soaked, as before men- 
tioned, in warm diluted prussiate of potash, (neutralized 
with sulphuric acid,) it produced a beautiful green; the 
alum and quercitron bark, or weld, furnishing a suffi- 
cient quantity of yellow, for that purpose, and the Prus- 
ttan blue, by its superior brightness, giving the green 
an increased lustre. In all these, and many other ex- 
periments, I found that though the Prussian colour in 
this way readily decomposed, and separated most of the 
adjective colours, united to a ferruginous basis, (for 
which it has a stronger attraction,) it had not any attrac- 
tion for the aluminous basis sufficiently strong to sepa- 
rate the colouring matters combined therewith: and 
hence, in all cases where a portion of alumine had been 
united with iron, to form the basis or mordant, and an 
olive colour had been thus produced by weld, or quer- 
citron bark, either upon cottons, silk, or wool, a green 
invariably resulted, from an application of the Prussian 
alkali with sulphuric acid, unless where this acid was 
made to predominate so greatly as to decompose, even 
Ihat part of the vegetable colouring matter which ad- 
hered to the aluminous part of the basis. 

By reflecting upon these facts, I was led to a method 
of applying the Prussian blue for dyeing upon woollen, 

* This fact affords a remarkable instance and ilhuiration of the 
elective attractions, subsisting between adjective colouring matters 
and the metallic oxides, alumina, &c. as we see that) in consequence 
of these attractions, the coiourabie prussiate was able to separate the 
colouring matters of weld and quercitron bark, when previously 
combined with their bases, and Jix itself in their stead. 
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silk, and cotton, which seems to me cq>able of devi- 
ating the difficulty hitherto attending its use for t^esc 
purposes. I have already mentioned M. BerthoUel'a 
opinion, that the inequality of colour to wh)ch the dy&r 
ing with Prussian blue is liable,^ arises from the difficulty 
of applying the ferruginous particlqs alone equally to all 
the fibres of the cloth; though this may l^ easily don^^ 
when the particles of the iron are combined w^th those qi 
different adjective vegetable coloi;ir&; I therefore boile4 
up what I conceived to be suitable proportions of huU 
phate of iron with quercitron bark, fustic, and Iqgiji^Qod^ 
separately, and then dyed a piece pf wooUeu cloth ia^ 
each of these mixtures^ by boiling it therein for ten, or 
fifteen minutes; I chose these vegetable dying drugfi 
without any regard to their particular colours, bcoausc 
they are the cheapest, and because they do QOt contain 
any mixture of that particular substantive c<douring 
matter found in galls, sumach, &c* which the Prussian 
colour would be less capable of decomposing and dis^ 
charging. The pieces so dyed appeared to have imUibed 
the vegetable colouring matters equally, and as {a,r as I 
could judge, the ferruginous basis also; and being af<- 
terwards immersed in warm diluted prussiate of potash, 
neutralized by sulphuric acid, they became b€aut\fuUtf 
blue; and though there were some litt}e inequalities in 
the colour of one of the pieces, I ascribed it r^her to 
my own want of attention to the proper stirring and ma- 
nagement of the dyeing liquor, and of the cloth, than 
in any unavoidable difficulty in giving evenness to the 
dye. I found also, by subsequent experiments, that some 
nicety was required to proportion the quantity of the 
oxide of iron (applied conjointly with the vegetable co* 
louring matters) to the depth of blue colour intended 
to be dyed upon the clothe for where an excess of the 
former was first applied, beyond the portion required to 
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saturate the Prussian colourable matter, that excess 
gave the blue a greenish tinge. This, however, may be 
readily discharged, by passing the cloth through warm 
water, slightly soured by muriatic acid; though a few 
experiments would be sufficient to ascertain exactly the 
quantity of sulphate of iron necessary for producing any 
particular shade of blue in this way, upon any given 
quantity of cloth, and thereby obviate all difficulty on 
this point.* It is necessary always to apply the Prussian 
colouring matter in a moderate heat, otherwise it will be 
precipitated by the sulphuric acid, and rendered unfit for 
this purpose, unless dissolved again by potash, lime, Sccf 

* I fbnnd afterwards, that the sulphate of iron would aflbrd a 
iuflRcient basis for between sixtj and an hundred times its wfeight 
of ^olhy according to the fulness of the blue intended to be dyed. 

t Encouraged by the appavent success of Uiese experiments, i 
have several times, since the former edition of this volumct re* 
newed my attempts to render the Prussian blue available for dye- 
ing broad-cloths, believing, from the incomfiarable beauty of its co- 
hUTy and the constancy with which it resists all impressions from 
the Bun and air, as well as of acids, that it might become an im- 
portant acquisition) though unfit to withstand the action of soap; to 
which, indeed, broad-cloths are but rarely subjected. But though 1 
have, in many instances, dyed pieces of cloth, of the size of those 
upon which my experiments are commonly made, (i. e. from six 
to twelve inches square,) with a perfect evenness of colour, and 
with Indescribable vivacUy and lustre; I have, also, frequently failed 
to attain the requisite eqiuiUty in the colour; and it has seemed to 
me that the extreme brightness of the blue, dyed in this way, has 
contributed to these failures, by rendering the slightest ineqwilu 
Hea mrikingly fiercefitible. I have now before me some of the pieces 
of cloth to dyed, and though the colour of several of them is in- 
tensely fttU, its lustre greatly surpasses every thing before seen in 
wool, and emulates even the transparency and brilliancy of the 
finest sapphire, to such a degree that the eye, which has once seen 
the Prussian blue, so communicated, disdains afterwards to fix 
itself upon the common indigo blue. The seeming difficulty of 
giving the former of these colours with sufficient evenness^ to a 
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I shall ofier something more respecting the use of 
Prussian blue for dyeing a most beautiful green upon 
woollen cloth, when I come to treat of the properties of 
quercitron bark. 

To ascertain whether any affinity existed between 
the aluminous basis and the colouring matter of Prus- 
sian blue, I took a piece of cotton, which had been 
printed with the aluminous mordant, and cleansed as 
usual for topical dyeing, and immersed it in warm di- 
luted prussiate of potash; seeing, however, at the end of 
fifteen minutes, that it had acquired no colour, I put 
into the liquor a small proportion of a solution of iroa 
by muriatic acid, which rendered it blue, and the cot- 
ton soon became of that colour pretty equally, without 
any manifest difference of colour in the places to which 
the aluminous mordant had been previously applied. 
Taking the cotton out of this dyeing liquor, I tore off a 
bit of it, and washed it with soap, which soon dis- 
charged all the colour, excepting where the cotton had 
been impregnated with alumine, and there it was con- 
siderably weakened, though enough remained to show 
that it had been attracted and rendered more fixed by 
the aluminous basis. Another bit of the same cotton was 
immersed in a solution of carbonate of ammonia, (mild 
'volatile alkali,) which having a power of decomposing 
the Prussian blue, I supposed it would weaken, if not 
wholly discharge the colour. To my surprise, however, 
I found that it greatly augmented the blue, which be- 
fore was rather pale, and gave it almost the appearance 
of what is called garter blue; an eflfcct which will, per- 
haps, be the less surprising, if we consider, that vola- 

wholc piece of cloth, has, indeed, hitherto restrained me from at- 
tempting to do it; but 1 am not without a strong hope of its being 
tiltimateljr performed. 
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tile alkali, like the Prussian ccdouring matter, is an ani- 
mal production, and that, excepting the carbon of the 
latter, both are composed of the same principles* 

Another bit of the same cotton being put into water, 
very slighdy tinctured with a solution of copper by vo- 
latile alkali, the blue colour, in a very sudden and sur- 
prising degree, augmented to an intensely deep garter 
blue, or violet, much exceeding that produced by the 
ammonia alone; and this being afterwards washed with 
soap, the colour of those parts where the aluminous mor- 
dant had been at first applied, was still better fixed than 
it had been on the like parts by the volatile alkali alone 
in the preceding trial. 

Another piece of the same cotton being immersed in 
water, with which a very little muriate of copper had 
been previously mixed, soon became of a deeper blue, 
but without any of the purple or violet hue which had 
been produced in the two preceding instances. 

This piece being afterwards washed with soap, I per- 
ceived that the colour where the aluminous mordant 
had been applied, was still much more firmly fixed than 
it had been by any other means. Indeed, after a severe 
washing, which completely discharged the colour every 
where else, the spots or parts impregnated with alumiif^ 
retained a full strong blue, which the soap had, indeed, 
turned a little towards a violet colour; but, after being 
well rinced in clean water, it returned again to its pro* 
per complexion, and stood a long exposure to weather 
unaltered, and afterwards two or three severe washings 
with soap, without much diminution of colour. ^^ It 

* In this and the other pieces, the blue upon the spots impreg- 
nated with alumine, after it had been weakened by washing, was 
rendered nearly as strohg as ever, by dipping them into water, 
slightly soured with sulphuric acid, so as to decompose and neu* 

Vol. IL I 
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must^ howeveri be remembered, that if copper thus 
manifestly fixed the Prussian blue, it was only in those 
parts where the aluminous mordant had been at first 
applied; since the other parts of the cotton were washed 
white with as much fiicility as they were on the bit to 
which nothing had been applied after it became Uue; 
so that, doubtless, bpth the ahimine and copper toge- 
ther, greatly contribute to fix the colouring matter ct 
Prussian blue. The copper, indeed, as we shall pre* 
sently see, possesses a power of uniting therewith^ and 
producing one of the most permanent of colours,. even 
«pon linen and cotton; a fact which, I believe, never 
was imagined by any one, until it very lately fell under 
my observation. From these proofs of the utility of an 
Aluminous basis in fixing the Prussian blue, it would, I 
Ihiok, prove advantageous to prepare woollens by the 
usual boiling with alum, or alum and tartar, before they 
are dyed with copperas and quercitron bark, fustic, or 
logwood, for a Prussian blue. But in this case it would 
be necessary to mix a greater proportion of sulphuric 
acid in the prussiate of potash, or of lime, in order that 
an excess of acid may assist in discharging these vege« 
table colouring matters, otherwise, instead of a blue they 
would produoe a green; or a black, where logwood had 
been employed with the sulphate of iron. 

Having soaked pieces of silk and of cotton in the di- 
luted, prussiates of potash, soda, lime, and ammonia, or 
volatile' alkali, separately, and afterwards dried them, I 
applied to each, by the pencil, a little of the solutions 
of all the metals and semi-metals in different acids, and 
also in alkalies, where they were soluble in the latter, in 

tvatise the idkali which bad been imbibed from the soap in waab« 
ing; perhaps the acl4 also restored the ozjrgeae which had beea 
eeparated by the 3oap. 



iider to see th0;ieff cts of nU theae srvem) bases i^on 
tbe Priisttan oolouriog imatten I «Iioul|A tire the pa* 
tience of mjr oeadkray iviere I {mitifrqlftrlfr to de^criiM^ th^ 
results of these 4tArelnt ootobim^tidlis^ fe$pe^ia)ly as no 
wwds could give «dQi|utaie ideas ^ 4he gr<At varietf i^* 
shaites and degnefcs i:^ cjDlouri and pan^iottlariy of tjifis 
bine produced by tbemt which mried extremely in fu|<r 
ness and brightness, as wdl as in ka WHinsftion tovard9 
tiie puqde and violeC oo one hand, and greeu ^t^ ti^^ 
other; and, indeed, the divcrsttbs of blue ofily^ (^whielf 
wxB the cdkHir produced by ttuiiah tAe gDOaiest amitbar 
of metallic aoIiAiiiiSi) would ^fiMi^ eonstitiitie a yeiy 
{deasing variely of col^^ it^^t^ »m)r of {urintteg up<a9 
wSk or cotton* ThcK Hwe^ bohrev^^ s^tvoral other qor 
kairB produced ait tbe same llm^ti<?» ^. thfr nitroPio^rJAtfl 
of gcAd produced a v«ry hcnurtfol gi^ecKi^ iaeiinin^ # 
Iktle to the yeUour, which, b}f unaahiug, changed some'> 
what to Aie dlivfe, wlhiltt rt}ic liitiOHSiiiriaie of platiMi 
j^noduced atgveen^lincliiiiag to the hhte^ The. 6iirot 
iluiriale of eObait^ prodiacedi a gtHas gseeiK the pitr^j^ of 
xnercury, a ^reetiisb yeUo4r; and the niteatfe fif:iwM^ 
an oUve brotvo** ? 

. * A9 1 ba^ not abiu&aed bam toartAf^ittg «)iat hw» apipi^^ri^d; tp 
me erroneous, eyen clioiq^h saactkueA ty J^e^f ton ini3pti€4, aai^ 
BerttK)Uet in (0h)»iQisti7> k i> any i)utf » li^ilii AtUl grwfier pr^ippu- 
liode, to ileeect, a¥oir, and corcoct, uiyr xmm errors, aalar a9 I aii» 
fiblej and I therefore dsdare, that I war deaetved when I sappoeed 
4hat thePruisaian cal^ttiaMe iaatte)*hstel pr€du«td^/«c colours <]|jf 
di^fereot shades, in cosaequ^ncie of its combtsmtipn irdth oth^ vmr 
tallic bases, besideis thait of iron. In the ei^ptrimentB jmat de^qribe^ 
I had employed a prussiate of potash, in its mild state, without being 
sufficiently aw^« of tbe quantity of tbe oxid(9 of ironi which :it held 
in solution. Some of the meUls alsof and particularly thl; zinc,an(^ 
mony,. and manganesef contained ii^on, as ta fuequently the cdao^ 
and some of the acids employ^ to dissolve themt cont^ed it 
also, as frequently happens. From all these sources of error, of 
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But the most remarkable, and, probably, the 
useful effect of these applications was, a very full, strike 
ing, lively colour, of which I cannot by words give my 
readers a perfect idea, because I do not remember to 
have ever before seen any colour exactly like' it, and 
there is, I believe, no name in any language suited to 
it. It approaches nearest, however, to the hig^st and 
brightest colour of new copper, but inclines more to the 
red, and is accompanied with a kind of metallic shining 
lustre, which, in my eyes, appeared very agreeable. 
This colour (which I shall call the red prussiate of cop^ 
per, until a better name be given to it) was produced 
by the difierent solutions of copper in the sulphuric, the 
nitric, the muriatic, and the acetous acids, separately; 
and particularly well by that in volatile alkaK. But the 
most remarkable circumstance attending the productioa 
of this new colour, was its extraordinary permanency, 
which was such, that though all the alkalies decompose 
the Prussian colourable matter when combined 
iron, they have no effect upon its combination 
copper; and the stability of the new colour is such, that 
neither acids,* nor washings with soap, however nu- 

-vrhich I ought to have been more mindfal, I ascribed, as Fabroiu 
and many others had done^ the property of giving a blue colour 
"with Prussian colourable matter, (which, as &r as I know, belongs 
only to iron,) to metals which do not possess it.— Could I find tiute 
*firoftcrty in any oUier matter, I should eagerly recur to, and make 
trials of ity in the hope of being thereby enabled lo communicate 
and fix jtbe blue, under consideration, upon broad-doth, &c. with 
greater evenness than has yet been found practicable, with the basis 
of iron. 

• I have since found, that by twenty-four houfs immersion in the 
oxymuriatic acid, this colour was nearly decomposed; the Prussian 
colour being mostly separated, and the oxide of copper made green. 
6ut this fact affords no reason to doubt of its permanency for all 
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SKTous, nor exposure to weather Tor the longest space 
cCtime, seem capable, in the least degree, of diminish- 
ing either its body or its lustrei and, therefore, I cannot 
help thinking, that it may prove highly useful, and more 
especially fcM: caUco printing, by way of topical applica- 
tioo upon cottons, and, perhaps, in dyeing cotion-yam 
ihr stripes of muslins, borders Of handkerchit- fs. Sec. I 
have not experienced the same effect by applying a 
Areet mixture of the Prussian colouring matter with 
a solution of copper, not even when I put the prussiate 
4^ ammonia into a solution of copper by ammonia, (which 
I thought most likely to answer); but have always found 
it necessary, either to apply the Prussian colouring mat- 
ter (dissolved by potash, soda, ammonia, or lime) Jirst 
ta the linen, cotton, or silk, and after sufiering it to dry, 
to apply some one of the before*mentionrd soluticMis of 
copper; or else to apply the metallic solution first, and 
.then the prussiate; but in this last method, I have not 
found any solution of copper answer so well, unless it 
be that by ammonia, or volatile alkali. 

Some years after the publication of my discovery of 
the red prussiate of copper, it engaged the attention of 
M. Proust, who satisfied himself, as I liave since done, 
that to produce this red colour, it is necessary to im- 
pregnate the colourable Prussian matter, or a prussiate of 

the useful purposes in question. I found also, that a nitrate of sil- 
ver, which contained a liltle intermixture of copper, being dropped 
upon cotton, stained or impregnated with the red oxide of copper, 
changed it to a beautifnl greenish yellowy and that a hitro-muriate 
of gold, applied to cotton so stained, changed it to an orange. This, 
and the former pieces of cotton being dried, and afterwards washed 
with soap, that to which the nitro-muriate of gold had been applied, 
assumed a deep violet, and very fast colour; and that with the 
nitrate of silver, became green, probably in consequence of the 
copper, by which the silver had been alloyed, and that contained in 
the red prussiate of copper. 
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potash, or lime, or ammonta, widi tiuit ponum eiUmt 
oxide of iron, which has been alreai^ flmiioiied, as 
necessary to enable the iwtf oizide to beoome Mtfr,-^-4Uid 
that a simple pnissiate, destitute of die Uack oxide, 
diough it unites with the oxides of copper, will oaif 
produce a yellowish brown colour; and I thinks from 
taj own experiments, that the colour in question is 
made to approach nearer to die blood-red by a little ii^ 
crease of die proportion of black oxide, beyond what 
would strictly be necessary to produce a Prussian blue 
with die red oxide of iron«* 

With cobsdt die simple prussiate gives a annamcci 
brown, less approaching to the blood^red, than the {mus- 
siate of copper with the black oxide of iron: with a& 
oxide of mercury this prussiate gives a yelUnv^ some- 
times inclining to die olive; and with gold, it gives a 
fine yellow. Having nothing more to o&r concerning 
animal adjective colours, I shall next proceed to vege^ 
taile. 

* About the year 1803, the Journals of the Royal Institution, and 
several periodical works, announced that Mr. Hatch ett had discO' 
vered a very durable and useful fitment in the prussiate of copper, 
and without any mention of my name, though I had, ten years be- 
fore, not only diacoTered this pigment, but what was of much 
greater difficulty and importfuice, the ways of fixing It perma- 
nently, by topical application, upon linen, cotton, silk, &c.> and had 
published my discovery eight years before, in a Tolume, of \rhich 
one thousand copies were in the hands of the public— I hope I 
shall not be thought improperly anxious to do myself justice on 
this subject, when it i% considered, that 1 have suffered ten yean 
to elapse without any mention of it, even in private conversation. 
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Of Vegetable Adjecttoe Coburs. 

CHAPTER I, 

Of the Reeeda Luteola, lAtm.^ or Weld Flant^ and some 

ether Vegetable Yellows. 

** Lutei ^ideo honorem antiqniwiiiMim, in nuptkliboi flammeai totum «oneeMum: 
et fortanit id>eo non numerari inter prinupaletf hoe est, eommimes maribiu kc 

ftraiiiiia, qwmiavi McictM priBflipttiUB deitt" 

C. PUdii second. Hist. lib. xxi. 8. 

By this quotation fix>m Pliny, we learn, that the yellow 
djre^ though highlf esteemed from remote antiquity^ 
was exclusively appropriated to the use of women^ and 
that the veil which brides wore on the wedding day, 
was entirely of that colour. 

The weld pkuit seems to have been employed to dye 
yeUeWy at least as early as the time when Virgil wrote 
his £clogues; for the lutum mentioned in his fourth, 
(line 44,) was, doubtless, the reseda luteola, which grew 
wild in Italy, as it does now in various parts of Europe; 
though, the cultivated plant, which is smallest, abounds 
most in colouring matter. There are some varieties of 
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this plant; and of these one was formerly put into mjr 
Iiands, which had been imported from Hamburgh; of 
which the stalks were not a fourth part so tall, or so 
large, as those oi the plants cultivated in England and 
France. I did not, however, discover any considerable 
superiority in the quakty of its colourings matter, though 
in regard to quantity it yielded more than four times as 
much as an equal weight either of English or French 
weld. This smaller variety, according to my informa- 
tion, grows, and is used by the dyers, in several parts 
of Germany. 

Weld requires the growth of nearly two summers 
before it comes to maturity, and the crop is besides lia- 
ble to fail from so many causes, that it cannot be a 
desirable object of agriculture in Great Britain. Indeed, 
it will not come to maturity in the northern parts of this 
island, and the expense of transportation is so great, by 
reason of its bulk, that the calico printers of Lancashire^ 
Carlisle, Glasgow, &c. could not have exercised their 
art, either so advantageously or so extensively as they 
have done, if my discovery of the properties and uses 
of the quercitron bark, (to be mentioned in the next 
chapter,) had not come to their relief, and moreover 
afforded them other important benefits. 

To give a full yellow colour to wool or silk, twice its 
weight of either English or French weld is deemed ne- 
cessary; and from the extent of space which the stalks 
of the plant occupy, (the roots being useless,} it is neces- 
sary to extract the colour separately, previous to the 
dyeing operation; which, however, must take place soon 
after such extraction, as the decoction will otherwise 
speedily undergo a decomposition, sufEcient to render 
it useless. 

The old book translated from the Dutch, and printed, 
as before mentioned, in 1605, directs the employment 
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of stak urine and wood ashes with water, to extract the 
colouring matter of this plant, which was afterwards to 
be fixed on linen by verdigrise instead of alum, though 
the latter appears to have bteen employed as the mordant 
for wool; and this practice seems to have subsisted ever 
since, with but little alteration. 

Wool, or woollen cloths, are commcMily prepared for 
the weld yellow, by boiling them the usual time with a 
fourth or fifth of their weight of alum, and a twentieth 
of their weight of tartar; which last is supposed to ren* 
der the colour a little more delicate and lively; and the 
yellow may be farther improved by adding, either to the 
preparation, or the dyeing liquors, a small portion of the 
muriate, nitro-muriate, or murio-sulphate of tin. 

Linen thread, or cotton yam, are commonly prepared 
for the weld yellow, by copious impregnaftions with the 
aluminous basis, to which a little lime or chalk is some- 
times added; a little powdered verdigrise is also some- 
times mixed in the dyeing or weld liquor. 

Weld appears to contain a large portion of potash^ 
neutralized chiefly by phosphoric and malic acids. 

In topical dyeing, or calico printing, very little less 
than the heat of boiling water, will suffice to fix the co- 
louring matter of weld; and the parts wanted to be kept 
white, are then so much stained by it, and this stain is 
so difficult to remove, that, during the damp cloudy 
weather which generally prevails in winter, four or five 
weeks exposure on the grass will hardly prove sufficient 
for that purpose. This is a serious inconvenience which 
does not attend the use of the quercitron bark, and which 
has caused the latter to be generally employed by ca- 
lico printers to almost the total exclusion of the former; 
though, it was their only resource for dyeing yellow, 
until the recent introduction of quercitron bark. 

Weld also produces another bad effect when employed 

Vol. IL K 
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Cor U»gicaX dyeing upon linens or cottons, whidi have 
previously received madder colours; for in this case, the 
weld yellow^ by a particular affinity, applies and ftxei 
itself upon these colours so copiously as to change their 
appearance, and tarnish their lustre greatly; and this is 
another defect, from which the bark is nearly, if not 
wholly, exempt.^ 

By the Act of the thirteenth of his present Majesty^ 
iCh. 77, the sum of 2000/. was granted to Dr. Richard 
Williams, as a reward tot his invention of a fast greea 
and yellow dye on cotton yani| and thread. This sup* 
posed fast dye was given with weld, by the help of a 
mordant; the composition of which (that foreigners 
might not enjoy the benefit of it) Dr. Williams was 
permitted to conceal, and to supply the cotton and 
thread dyers* with the mordant at a certain price. I 
have, however, reason to believe, that it ^as either a 
solution of tin alone, or of tin and bismuth, which ena- 
bled the weld yellow, as it enables that of the quer- 
citron bark, to bear the action of acids and of boiling 
soapsuds, though unable to bear the action of sun and 
air. This defect, however, was not readily discoverable 
by the method which Dr. Williams employed to obtain 
n favourable testimony from the dyers on this subject. 
His method was that of weaving the dyed yam into 
pocket handkerchiefs, so as to produce yellow stripes 
^HT borders^ and giving them to be worn in the pockets 
of those who were afterwards to attest the goodness of 

* The opaque yellow, employed for paper haoglngs, b obtabed 
'by mixing clean white calcafeous earth, with a solution of alum, * 
sufficient in quantity to convert the former into a«8aturated sulphate 
of lime, which subsiding along with the alumine, forms a basis hit 
the colours and this basis is made yellow by applying te it a strong 
decoction of the tops and seeds of tbs weld plant, and it is afterwards 
4ried and Ibnaed into cakes. 
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his dye and as handkerchiefs inclosed in a pocket are 
not exposed to the sun and air, the defect in question 
waa not perceived until some time after the reward had 
been paid for a supposed invention of no value, and of 
which, I believe, no use is now made. 

Art. 2d. Rhus cotinus, Linn, or Venice sumach, im- 
properly called young fustic, is a shrub growing princi- 
pally in Italy and the south of France; whence the root, 
as well as the stem or trunk of the shrub, deprived of 
the bark, are brought aqd employed (after being chip- 
ped) for dyeing a full high yellow, approaching to the 
orange, upon wool or cloth, prepared either with alum 
or the nitro- muriate of tin. But the colour obtained by 
these means has been always deemed very fugitive. I 
find, however, that this defect, in regard to the last of 
these mordants,'may, in a great degree, be obviated, by 
employing tartar along with the nitro-muriate of tin. 
Four pounds of the rhus cotinus chipped, afford no 
more colour than one pound of the quercitron bark. 
This appears to be the shrub mentioned by Pliny, (lib. 
zvi. cap. 6.) as growing in the Appenines, and called 
eotmus. 

Art. 3d. The rhus eoriara; elm-leaved, or common 
sumach of Spain, Portugal, and other parts of Europe, 
as well as of North America, affords a yellow dye with 
^die aluminous basis; but so pale that it is but little em- 
ployed for the purpose of giving a yellow colour onlyj 
it, however, possesses another species of colouring mat- 
ter, aimilar in most respects to that contained in galls, 
which renders it useful for drab and dove colours in 
calico printing, and also capable of dyeing black with 
iron and the solutions of that metal: this species of co- 
louring matter, and the application thereof, upon wool 
and cotton, will be treated of in their proper places. 
The principal uses of sumach with quercitron bark, in 
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calico printing, will be noticed in the next chapten 
Employed by itself in this way, it gives a troublesome 
stain to the white parts, which is obviated by using it 
with the quercitron bark, and it is diminished when 
used by itself, by employing only a very moderate heat^ 
in which calico, printed with acetate of alumine and iron 
liquor, of different deg^es of strength, will receive yel- 
low, black, and grey colours, sufficiently lasting. 

Thete are several other species of sumach, which 
grow spontaneously and abundantly within the United 
States of America, and produce colours similar to those 
of the rhus coriara; particularly the rhus glabrum, call- 
ed scarlet sumach, from the colour of its acid berries, 
which are produced in clusters, and used by the abori- 
gines of North America as mordants to fix the red co- 
lour of a species of gallium, with which they have long 
dyed their porcupine quills; also the rhus typhinum, 
called Virginian sumach, the rhus copallinum, or len- 
tiscus-leaved sumach, &c. 

The bark of the roots, stems, and woody branches of 
all these shrubs contains a large proportion of that spe- 
cies of colouring matter, which gives a black colour 
with iron, and which was erroneously supposed to dis- 
tinguish and belong exclusively to what have been call- 
ed astringent vegetables: but for dyeing yelUnv^ the 
colouring matter of the leaves and young green shoots 
is greatly preferred; and in the countries where sumach 
is cultivated for the use of dyers, the stems are never 
allowed to becpme woody, the young shoots being cut 
down every summer, and ground up with the leaves. 

I formerly endeavoured to concentrate the colouring 
matter of sumach (with the tannin which accompanies 
it) by reducing it to the form of a dry extract, for the 
use of dyers and tanners, but I found it strongly dis- 
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posed to deliquate or attract moisture; probably, from 
the maUc acid which seems to abound therein. 

In regard to the colouring matter of the wood of the 
lai^ stems of the old full-grown shrubs, it seems, in 
all the species, to resemble that of the rhus cotinus^ 
(Venice sumach or fustic,) mentioned in the preceding 
article, and in my experiments has produced exactly 
similar effects. 

Pliny mentions (lib. xxiv. c. 11.) the leaves of su- 
mach, which he calls rhus erythros, as being employed 
instead of pomegranate rinds to prepare skins, (leather), 
and the berries as being used instead of salt, to preserve 
aiid season, or give relish to meat — and the savages of 
North America formerly employed the berries of their 
scarlet sumach for the same purposes. 

Art. 4th. Moras tinctoria, Linn.^ called improperly 
cldfusHc by the English, and bois jaune by the French, 
is a large tree growing naturally in Jamaica, Porto Ri- 
co, Tobago, and almost all the other West India islands; 
its wood is of the colour of sulphur, and has, within two 
centuries, been brought into general use as a dyeing 
drug, though the yellow colour, which it affords with 
an aluminous basis, is neither high nor bright; it has^ 
however, the advantage of being durable, and of not 
being thrown down or made latent by acids so much as 
the weld and quercitron yellows; and for this reason it 
is now very commonly employed (chipped or ground) 
in dyeing Saxon greens upon cloth, with the sulphate 
of indigo; the muddiness of its yellow being pf but little 

* The fruit of this tree in size and shape resembles the %vhite 
mulberry; and like other mulberries, has its acini both within and 
without the pulp, which are of a greenish colour. Whilst unripe, 
the fruit is milky; but at maturity it is lusciously sweet. Birds 
feed on the fruit, and by dispersmg, plant the seeds. 
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detriment to the full dark greens most firequeiitly dfed 
with it in this way. 

It is also very much employed for dyeing drab co- 
lours upon cloth, and especially on cotton -velvets, fu8» 
tians, &c. with an iron basis, and olives with a mixture 
of this and of the aluminous basis, as will be mentioned 
in the succeeding chapter, where so mucli will be found 
respecting the means and modes of employing the quer- 
citron bark to produce similar colours, which it does 
' with equal advantage, that I shall add but little more 
upon this subject Four pounds of this wood chipped^ 
yield about as much colouring matter as one pound of 
the quercitron bark; and allowing for this difference of 
quantity, it may be employed for general dyeing with 
the several mordants or bases proposed for the bark; 
remembering always that the yellow colour which it 
affords, can never be made to acquire any thing like an 
equal degree of clearness and brightness with that of 
the bark or of the weld; and for this, with some other 
reasons, it is not likely to be ever employed in calico 
printing. * 

I am not yet able to ascertain whence the word fustic 
was derived to our language. Venice sumach appears 
to have been long distinguished in France by the name 
of Jiistety and Tsuspect that our dyers with the wood, 
introduced the name, and changed it to fustic: such 
changes having frequently happened in other cases. The 
morus tinctoria being afterwards brought from America, 
and also employed for dyeing yellow, and being destitute 
of a name, appears to have likewise acquired that of 
fustic; and a confusion having arisen by thus' giving the 
same name to two different species of wood, a distinc- 

* Since this was first printed, M. Chaptal has found meaos^ 
which will be mentioned presently^ to obviate the muddiness of 
this yelloW) in a great degree. 
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tion was improperly created by calling that of the Ve- 
nice sumach, t/oung fustic, (as being manifestly the 
wood of a small shrub,) and that of the morus tinctoria^ 
(which is always imported in the form of large logs or 
blocks,) old fustic. At what time these epithets were first 
applied, to create this distinction, I have not discovered; 
but they must have been in general use, at least one 
hundred and thirty years ago; because Sir William 
Petty, in an account '* of the Common Practices of 
Dyeing," which he gave to the Royal Society whei^ 
first instituted, mentions Venice sumach under the 
name of '^ your^ fustic," and the morus tinctoria under 
that of " o/tf," as being their common and appropriated 
names. In this way, however, many persons have been 
misled so far as to conclude, that two very distinct dye- 
ing drugs (the one a small European shrub of the su- 
mach kind, and the other a large American tree of the ^ 
mulberry kind,) were the same, or diflfering from each 
other only in point of age. The French have, indeed, 
avoided this source of error, by leaving the Venice su- 
mach to bear exclusively the name of/ustety and giving , 
that of bois jaune, or yellow wood, to the morus tinc- 
toria; and, perhaps, it might be well for us, even now, 
to call the latter yellow wood^ or dyer'^s mulberry ^ in or- 
der to ^void the error in question. 

Tbb wood, like some others, contains both a resi- 
nous and an extractive colouring matter, and both ap- 
pear to be mixed with a portion of tannin^ or the tanning 
principle, which tarnishes the yellow of the colouring 
matters, and M. Chaptal has lately found (See Mem. 
^e rinstitut, torn, i.) that glue, when added to a decoc- 
tion of this wood, precipitated the tannin, and thereby 
enabled the superincumbent liquors to dye yellows 
idmost as bright as those of weld and quercitron bark. 
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The wood known in England by the name of green 
ebony, possesses a species of yellow colouring matter 
very similar to that of the moms tinctoria in dyeing, 
and is sometimes employed in its stead. 

Art. 5th. The unripe berries of the rhamnus infecto- 
rius of Linnaeus, are called French berries, and chiefly 
employed for preparing a lively, but very fugitive, yel- 
low for topical application in calico printing.^ Cotton 
printed with the aluminous mordant, and dyed with 
these berries, instead of weld or quercitron bark, re- 
ceives a full bright yellow; but in this and every other 
way it fades so speedily, that the use of it should not 
be tolerated, whilst there are other means of giving 
much more durable yellows. There is a particular spe- 
cies of the rhamnus, growing in Candia, and other parts 
of the Levant, yielding berries larger than those brought 
from the South of France; they are distinguished by the 
name of Turkey berries, and preferred to the French, 
tliough the colours of both are fugitive. Great quanti- 
ties Qf them are exported from Salonica, to which they 
are brought from Thessaly and Albania. 

Art. 6th. Saw-wort, serratula tinctoria, Linn., affords 
a good substitute for weld in dyeing upon the alumi- 
nous basis, with which it communicates a bright lemon 
yellow of considerable durability. The common prepa- 
ration with alum and tartar, is to be employed for this 
yellow upon wool and cloth; or if a brighter colour be 

* M. Duhamel asserts, that the French berries, or gi*idns d' Avig* 
noD, are produced by the rhamous infectorius, which (as well as the 
rhamnus saxbtilis and other species) certainly produces berries 
giving a yellow colour. But professor Martyn, in his £dition of 
Miller's Gardener's Dictionary, contends that these berries are the 
fruit of the narrow-leaved alatemus, a shrub which grows abun- 
dantly in the South of France; and he asserts, that having collected 
its berries, and shown them to several dealers in the article, they 
offered to buy them as French berries. 
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wanted^ the preparation may be given with nitro-muriate 
of tin, (dyer's spirit,) and half as much tartar. 

For giving a very inferior yellow upon coarser wool- 
lens, the dyer's broom (genista tinctoria, Linn.) b some- 
times employed, with the common preparation of alum 
and tartar. 

Art 7th. All the five species of erica, or heath, grow- 
ing on this island, are, I believe, capable of affording 
yellows much like those obtained from the dyer's broom 
— ^their colours may, indeed, be raised and brightened 
by the solutions of tin; but when this has been done, 
they have, with me, always proved fugitive. This I have 
also found to be the case of the yel|ow, dyed with the 
bark and shoots of the Lombardy poplar, (populusdi- 
lata, or pyramidalis,) recommended by Mons. d'Am- 
boumey, though they are poor in colouring matter, 
seven pounds weight of them being required to dye a 
single pound of wool. 

Art. 8th. The American golden rod, (solidago cana- 
densis, Linn.) affords good yellows to wool, silk, and 
cotton, upon the aluminous basis. Hellot seems to have 
been the first who attempted, though without success, 
to introduce this plant into general use as a yellow dye- 
ing drug; and Messrs. Gaad and Succow have since 
made the like attempts with no better success; though I 
can a&m, fi'om the results of many trials, that it would 
prove a very advantageous substitute for the weld in 
calico printing; the colour which it affords in this way, 
to parts printed with the aluminous mordant, being in 
no respect inferior, and the stain or discoloration pro- 
duced upon the unprinted parts, being much less and 
much more easily ^iischarged than that of weld. The 
plant (golden rod) is also more rich in colour, and ca*- 
pable of being raised with great ease. It grows naturally 

Voi.n. L 
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m abundance, almost every where, between Carolma 
and Hudson's Bay. 

Kalm says, that the three-leaved hellebore, (helle- 
borus trifolius,) called tissavoyanne jaune, by the French 
m Canada, is there used by the Indians in giving a fine 
yellow colour to several kinds of work, which they 
make of prepared skins; and that the French having 
learned this from them, dye wool and other things yel- 
low with this plant. 

Besides these, there are many other vegetables capa* 
ble of affording adjective yellow colours, both with the 
aluminous basis and that of tin, particularly the seeds 
of ptirple trefoil, lucerne, and fenugreek, the flowers of 
French marygold, the chamomile, (anthemis tinctoria,) 
the ash, (fraxinus excelsor,) the fumitory, (fumaria offi« 
cinalis,) the leaves of the sweet willow, (salix pentan* 
dria,) the verbascum thapsus, Linn., the agrimonia 
cupatoria, or common agrimony, the bidens tripartitai 
or trifid water hemp agrimony, the leaves and branches 
of the lemon tree (citrus,) and others, which need not 
be named, because they are not likely to be ever con- 
mderably employed. Besides these, Loureiro mentions 
the fibraurea tinctorea, a climbing shrub, and pterocar- 
pus flavus, a large tree, both growing in the woods of 
China and Cophinchina, and affording yellow dyes; as 
does the fruit of the gardenia florida. He also mentions 
the roots of the morinda umbellata, as being employed 
in Cochinchina to dye cloth of a permanent saffron co* 
lour. 

Ventenat has described a species of tagetes (papposa,) 
growing on the banks of the Mississippi, and affording, 
as he says, a durable yellow dye. 

The Elder Michaux observed in the western division 
of the Tennessee country, (North America,) a species 
of sophora, nearly related to the sophora japonica, em. 
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ployed by the Chinese as a yellow dye, and conceived 
that it might become an object of great importance. 
The younger Michaux adopting this idea, sent a parcel 
of the wood to M • Chaptal, then Minister of the Inte- 
rior in France, and he soon after gave me a sample of 
it, (when I met him in South Carolina in the year 1802,) 
which, though it had been purposely made very small» 
enabled me to satisfy myself that it could never main- 
tain any sort of competition with the quercitron bark. 

Professor Woodhouse, of Philadelphia, mentions the 
hydrastis canadensis as imparting to 'Silk ^^ a rich and 
superb yellow colour," and he afterwards gives an ac- 
count of many experiments which he had made with 
die xanthoriza tinctoria, but concludes it by stating as 
his opinion, that, ** that truly valuable dyeing drug, the 
quercitron bark, will always supersede the xanthoriza, 
and every other native (i. e. American) yellow dye." 

Thene is, indeed, so much difficulty in always pro- 
ducing the exact shades of colour which dyers are re- 
quired to imitate, that the use of various materials for 
obtaining similar effects must always prove highly in- 
convenient. A few drugs occupying but little space, 
rich in colouring matters, and capable of being always 
obtained, as well as extensively applied, by saddening 
and otherwise diversifying their respective colours, are 
to the dyers most needful and useful: by being con- 
stantly occupied with a few such drugs, they acquire 
that degree of dexterity and certainty in the use and 
management of them, which alone can prevent dtsap*^ 
pointment in the nice operations of this art. — Such a 
drug is the quercitron bark, which will be the principal 
subject of my next chapter. 
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CHAPTER IL 

Of the Properties and Uses of Quercitron Bark. 

" n n'y a pu de propriety plot mpeeUMe qnt lea deeorertet de llnrlustrie.^ 

BsBTBOuKTy ,^nn* de Chimie, tome tL 

The Quercitron bark is produced by the quercus 
mgra of Linnaeus,* which might now be' more pro- 
perly denominated quercus tinctoria;t and is one of the 

* The name of quercitron was given by me to this species of oaky 
and derived from the Latin words, quercus cicrinay which I thought 
more suitable than ttt denomination of Linnaeus: and being so given, 
the name was adopted and sanctioned by an Act of Parliament, of 
the 33d year of his present Majesty, (entitled an act for allowing 
the importation of quercitron, or black oak bark, Sec.,) and it has 
become the prevalent name in France, Germany, and other parts 
of Europe. 

t Since this was first printed in 1794, the elder Michaux has 
adopted the name of quercus tinctoria, in his ^ Histoire des Chenet 
de i'Amerique, ou description et Jigurc* de toutes les esp6ces et 
Tariet6s de chenes de TAmerique septentrionale, &c. par Andr6 
Michaux, Membre Asaoci6 de Tlnstitut National de France, 8cc.*' 
Paris, 1801, folio. In this work the author describes twenty species 
of American oaks, of which his thirteenth is that which affords the 
quercitrm bark. His character of it, is ** Quercus folib petiolatis, 
subtus pubescentibus, latoH>bovalibus, leviter, et subrotunde lobatis, 
basi obtusis: cupula subscutellata, aut turbinate; glande depresso- 
globosa aut ovata.'' 

Of this species he makes two varieties. 

1st. ^ Chene Quercitron^ a feuilles angulensis,— -great black oak 
i»«-Champlain black oak." He represents this tree as growing from 
lake Champlain to Georgia, always in a good soil, and at some dis- 
tance from the sea; and as rising from sixty to eighty feet high, 
with a trunk from six to ten feet in diameter, in Georgia; but 
smaller northward. This is the variety which I have endeavoured 
exclueively to introduce as a dye. His second variety is '^ Chene 
quercitron a feuilles sinueuses." Having sinuatedleaves, and grow- 
ing chiefly in the lovf parts of Georgia and South Carolina. The 
yellow colouring matter of this species is combined with another, 
which gives a brownish tinge, or tint, cxMtAfauve by the French; 
a circumstance in which it agrees with what I suppose to be the 
quercus aquatica, or wuer oak, of Catesby. 
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objects of a discovery, of which the use and application 
for dyeingy calico-printing, &c. are exclusively vested 
in me, for a term of years, by an Act of Parliament 
passed in the 25th year of his present Majesty's reign.^ 

* About four jears after this paragraph was written and pub- 
lished, the term of the «rr in my favour expired; but as I had, dur- 
ing its continuance, ezerdaed my rights more liberally and bene- 
ficially for the public, than providently towards myself and family, 
and as I had, moreover, been frustrated of a great part pf my just 
profits, by various infringements of this act, and by obstructions 
and losses resulting from the war, a bill was introduced, &nd fiasted 
by the House of Commons, in the 39th of his present Majesty, ^^for 
enlarging^ for the term qf seven yearsy and continuing the /towers** 
of the former act in my favour: This bill (or act of the House of 
Commons) was, however, lost in the House of Lords* by a /tost' 
ponement of the second reading, in consequence of the opposition 
of a great number of persons in the Northern parts of the king- 
dom, who had greatly profited by my discovery, and of whom some 
had grown rich and powerful in a considerable degree from it. And 
thus, without being heard by my counsel, who were in attendance, 
t>r being allowed to repel, as I was prepared to do by adequate testi- 
mony, the groundless allegations of my opponents, and though 
more than three-fourths of the Calico Printers, and consumers of 
the quercitron barkt in the Southern /tarts of the kingdom, had pe- 
titioned the House of Lords/br the prolongation in question, I was 
left with -oery little remuneration for the labours of a great part of 
my life; excepting the consciousness of having done good to many 
persons, who 24>peared to be neither sensible of, nor grateful for it. 
I have, however, long since forgiven my opponenu. Most of them 
had been made, to believe that my profits were five times greater 
than they were in truth; and that their own interests would be 
greatly promoted by this termination of my rights; though many 
of them had previously certified under their hands, that the advan- 
tages resulting from my discovery had been greatly increased by 
the beneficial manner in which these my rights wero exercised: 
and this fact was strongly asserted by the petition, just mentioned in 
my favour, in which the Petitioners declare that they ^' have never 
experienced any inconvenience from the exercise of any of the 
rights vested in Dr. Bancroft, by the act formerly passed in his fii- 
voui; but, on the contrary, are convinced that they have been inva- 
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The bark of this tree appears to consist of three parts 
or coats. 

riablf exercised upon a plan of all others the most conducive to the 
public good, and at the same Ume with such liberality, that the 
inconveniences usually attending monopolies have been thereby 
avoided/' *< That although dyeing-woods and drugs from America 
have generally risen since the war began, and some of them to 
more than five dmes their former prices; and although, from the 
great abundance of colouring matter in the quercitron bark, and its 
useful properties, joined to a g^at addition to the cost thereof, and 
more especially to the freight and charges attending its importa- 
tion during the last six years. Dr. Bancroft might have been enti- 
tled and enabled to advance the price of the said bark, in a propor- 
tion at least, equal to that of other dyeing drugs, or woods from 
America, yet he has invariably supplied your Petitioners, and other 
consumers thereof, at the very lowest firicej to which it had been 
reduced by him before the present war, and by so doing, has relin- 
quished the fair profits of his invention, to a greater amount than 
any profit which he is likely to make, by supplying this bark for a 
&rtber term of seven years, at the low price intended to be fixed 
lor the same, by the bill in question.*' 

The Petitioners moreover declared themselves << fiiUy persuaded,^ 
that it would be safest and most advantageous for themselves, and 
other consumers of the quercitron bark, to continue secured of suffi- 
cient supplies thereof, during a farther term of seven years, at the 
low price intended to be fixed for the same by the bill in questioDy 
and thereby exempted from those frequent variations and augmen- 
tations of price, which might otherwise be expected, so long, at 
least, as the war should continue, by the practices of those who, 
from time to time, might find means to engross the said bark.**— - 
That this persuasion had been well*fi>unded, was soon proved hf 
the event, for in less than twelve months this bark rose to three 
times the price at which it had been invariably supplied by moj and 
at which I should have been bound to supply it, for another term ef 
seven years, if the bill had become a law; and it has on iJie average 
been at nearly double that price to the present time.— This is the 
wUy instance^ I believe, in which an inventiim ever became more 
costly^ after the expiration of a monopoly, granted to remunente 
the inventor, than it was during the continuance thereof, and it 
has detnonstratedf most incontrovertiblyf that my opponents were 
gteatly deceived^ and that I was greatly wfonged. 
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Iflt. The epidermis, or external coat, through which 
the several excretions of the tree are transmitted, which, 
in part at least, adhere to its outer surface, where thqr 
harden, and became almost blacky by condensation, and 
probably by an absorption of oxygene; and hence the 
Linnaean denomination of black oak has originated; that 
great naturalist having had no knowledge of the proper- 
ties of this bark in dyeing. 

2d, The middle or cellular coat, in which the colour- 
ing matter principally resides; and, 

3d, The interior or cortical part, consisting chiefly of 
lamina, formed by the re-union of diflerent vessels, 
which become more hard and fibrous, as they are placed 
nearest to the woody part of the tree, and have, there- 
fore, less room to c<Mitain the colouring matter. 

The epidermis, or exterior blackbh coat of this bark, 
affords a yellow colouring matter, which, however, is 
less pure, and more inclined to a brownish hue, than 
that of the other coats or parts; and it ought, therefore, 
to be separated by shaving. When this is done, and the 
remaining cellular and cortical parts are ground by 
milestones, they will separate partly into a light -fine 
powder, and partly into stringy filaments or fibres, 
which last yield but about half as much colour as the 
jlowder, and, therefore, care should be always taken to 
employ both together, and as nearly as possible in their 
natursd proportions, otherwise the quantity of colour 
produced may either greatly exceed or faU short of 
what b expected. The quercitron bark thus prepared 
and proportioned, will generally yield as much colour 
as eight or ten times its weight of the weld plant, (reseda 
lutecda, Linn.) and as much as about four times its 
weight of the chipped old fustic (morus tinctoria, Linn.): 
but the colouring matter of the bark, in its nature 
and properties, most clearly resembles that of the weld 
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( plant; with this advantage, however, that it is capable 

idoM of producing more cheaply, all, or very nearfy 
all, the e&cts of every other yellow dyeing drug; and, 
moreover, some effects which are not attainable by any 

I other means yet known. 

t The quercitron colouring matter may be readily ex- 

tracted by water, even when it is only blood warm; but 
if the infusion be strained and left at rest, a small por- 
tion of resinous matter will separate and subside in the 

\ form of a whitish powder, capable of gpiving colours 

\ similar to those of the non-subsiding parts or particles. 

The clesir infusion being evaporated, will afford an ez- 

^; tract which, when completely dried, has, I think, com- 

f monly weighed as much as about one-twelfth of the 

bark from which it was obtained, and yields nearly as 
much colour as the whole of the bark. But it has been 
found very difficult to make this extract in any large 
quantity, so as to render it capable of given colours 
equal in beauty to those obtained directly from the bark 
itself; because, if the evaporation be rapidly performed, 
with a considerable degree of heat, the colour always 
becomes tambhed, probably by a combination of oxy- 
gene, producing effects similar or approaching to those 
of a slight combustion; and if the evaporation be con- 
ducted slawlyy the colouring matter suffers greatly by 
another change, like that to which the decoction of wdid 
is always liable, and by which the latter usually spoils 
by keeping, even in less than twenty-four hours. 

There are several varieties of the quercus nigra, all 
containing a portion at least of the same species of co- 
louring matter; but some of them, (particularly the 
quercus nigra digitata,^ and the quercus nigra trifida, 

* This seems to be Michaux's 3d rarietyi or <<Chene quercitron 
fefiiUes sinueuses;" of wliich a cargo was imported from South 
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both of Marshall,) besides the yellow, contain a species 
of xhtfauvcy or fawn colour, which tarnishes the yellow, 
and in calico-printing, occasions another bad effect, that 

Carolina about the year 1785, by one of those who, about that time, 
infringed my rights; and its bad effects threw some discredit upon 
the true quercitron hark, by its being mistaken for the latter. 

The oaks of America are, however, so numerous, and so apt to 
vary the forms of their leaves by age, that it is often difficult to dis- 
tinguish one from the other, at least by their leaves. The younger 
Michaux, after stating the quercitron oak to be very common in 
the Northern States, and westward of the Alleghany mountains, 
though but rare in the lower parts of North and South Carolina, 
and Georgia, says, that the leaves of its lower branches affect a 
form different from the upper; << Celles ci (he observes,) sont plus 
profondement 6chancrees," and he adds, that the figure of this oak 
in iYit ^^ Hiatoire dea Chenea^* &c represents only the leaves of the 
lonuer branches, and of the young trees. He mentions, however, as 
a means of distinguishing this oak, that in all the other species " le 
petiole, les* nervures, et les feuilles elles memes, sont d'un vert 
plus ou moins fonc6," and that towards autumn this colour darkens, 
and becomes more or less red. But that the aame parte in the j' quer- 
citron, sont dans le printems jaunatres, et comme pulverulentes,*' 
and that this yellow colour becomes the more marked as the winter 
approaches. He also mentions another peculiarity, which will point 
out the oak in question, when the leaves arc fallen in winter; and 
this is the bitter taste of its bark, and the yelloxo colour which it 
gives to the saliva when chewed. He adds, indeed, (what he men- 
tioned to roe in 1802,) that he thought he had observed nearly 
similar properties in the bark of the quercus cinerea; but this last 
species may always be known from the other, because it grows only 
in the most dry arid spots of the Southern States, with lanccolated 
leaves, and seldom attains more than 18 feet in height, with 4 
inches in diameter, whilst the quercus tinctoria or quercitron oak, 
often rises 80 feet above the ground, and its leaves have each several 
lobes See Voyage a L'Ouest des Monts Alleghany, Sec. par F. A. 
Michaux, M. D., &c. 

By order of the French government, M. Michaux sent to France 
large quantities of the acorns of the quercitron oak, from which 
great numbers of plants have been produced in the nursery of ZW- 
anoTiy and in other plaqes, with a view to the bark hereafter. 

Vox. II. M 
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of staining those parts of the cotton or linen intended 
to be kept white, so as to make the bleaching of them 
afterwards very difficult. The barks of these last men- 
tioned varieties have sometimes been mixed with that of 
the better sort, and in considerable quantities, (through 
the ignorance or the inattention of labourers employed 
in die collection,) so as to bring discredit upon this new 
and truly valuable dyeing drug: but there is reason to 
hope, that such improper mixtures will hereafter be 
avoided, in consequence of the very particular instruc- 
tions which have been given for that purpose. 

The decoction of quercitron bark appears to be of a 
yellowish brown colour, which is darkened by alkalies, 
and rendered lighter by acids; alum dissolved in it, 
separates but a small portion of the colouring matter, 
which subsides in the form of a deep yellow precipitate. 
Either the muriate, the nitro-muriate, or the murio-sul- 
phate of tin, mixed with a decoction of the bark, pro- 
duces an exceedingly beautiful lively yellow, and occa- 
sions a much more copious precipitation than the alum; 
probably because the calx of tin is heavier, and unites 
with the colouring matter in a much larger proportion. 

Sulphate of iron, dissolved by a decoction of this bark, 
produces a copious dark olive precipitate, and the clear 
supernatant liquor remains of a light olive green. 

Sulphate of copper in the like decoction, occasions a 
precipitation which is of a yellow inclining to the olive, 
and leaves the supernatant liquor of a yellowish green. 

The effects of other bases and chemical agents upon 
the colouring matter of the bark, so far as they appear 
of any importance, will be discoverable from the follow- 
ing account of its various uses in dyeing and calico- 
printing. 
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Cy the application of Quercitron Bark for the dyeing of 
Wool and Woollen Cloths j with an Aluminous Basis. 
Wool, and the cloths or stuffs made from it, ought, 
in all cases, to be scoured before they are dyed, in or- 
der to separate a kind of grease with which the fibres 
are naturally covered. This is usually done by immers- 
ing the wool or cloth for about a quarter of an hour in a 
stale urine, diluted with three times as much water, and 
kept nearly of a scalding heat;^ it is afterwards to be 
thoroughly rinced in clean water, and then dyed or im- 
pregnated with the proper mordants for dyeing, without 
any previous drying, that the colour may apply itself 
more equally. 

Alumine, or the earth of alum, precipitated by clean 
potash, and repeatedly washed in pure water, being boil- 
ed with quercitron bark, readily united with its colouring 
matter, and produced a yellow inclining very much to the 
golden, or, as it is called, the yolkey hue; and wool boil- 
ed in this mixture for the space of half an hour, took a 
brownish yellow^ which, however, seemed to have been 
but superficially applied; the earth of alum, in its undis- 
solved state, not being able sufficiently to enter the pores 
of the wool, even when they are distended by boiliq^ 

water. 

The earth of alum, dissolved by the vegetable, the 

fossil, and the volatile, alkalies separately, as well in 
their mild as in their caustic states, was found to dye 
yellow colours of different shades, with the quercitron 
bark upon wool; but they were all inferior to those 
l^ven by the same basis (alumine) when dissolved by- 
acids. 

The cheapest and most simple method of applying 
the quercitron colour upon wool, is that of boiling up 

* See mort on this subject at p« 64 of Vol. I. 
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the bark with its weight, or a third more than its weight, 
of sulphate of ahimine, (common alum,) in a suitable por- 
tion of water for about ten minutes, and then dyeing there- 
in the wool or cloth previously scoured, as before men- 
tioned, taking care to give the higher colours first, and the 
paler sttaw colours afterwards. In this way yellows not 
wanted to be very full or bright may be dyed very expe- 
ditiously and cheaply; and they may afterwards be consi- 
derably raised and enlivened, by passing the wool or cloth, 
unrinced, a few times through hot water, into which a lit- 
tle clean powdered chalk has been previously stirred, in 
the proportion of about a pound or a pound and a half of 
chalk for each lOOlbs. weight of wool or cloth. The bark, 
when used in dyeing, (being first ground,) should always 
be tied up in a linen bag, of a loose open texture, and 
suspended in the dyeing liquor by a cord, with which it 
may be dragged occasionally backwards and forwards 
through it, to extract and spread the colouring matter 
more equally. 

But when the bark and alum are boiled together and 
united in this way, the colour does not afterwards fix 
itself either so readily, or so copiously upon the wool 
or cloth, as when the aluminous basis has been first ap- 
plied separately in the common mode of preparation; 
and, therefore, this simple and cheap method of apply- 
ing the quercitron colour is only suited for straws and 
pale yellows, especially as there ' is reason to suspect^ 
that the adjective colours of every kind are not so du- 
rable when dyed with an aluminous basis in this way, 
as when they are dyed upon a like basis previously 
conveyed into and fixed in the substance which' is to 
be dyed. 

As often, therefore, as any thing more than a pale 
yeUow is intended to be given from the quercitron bark 
and the aluminous basis upon wool or cloth^ the latter 
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should be boiled in the common wa}% but without either 
tartar or argol^ for the space of an hour, or an hour 
and a quarter, with about one-bixth or one-eighth of its 
weight of alum, dissolved in a suitable quantity of wa- 
ter, and then, without being rincedj it should be put 
into a dyeing vessel, with clean hot water, and about 
as many pounds of powdered bark, (tied up in a bag,) 
as there were used of alum to prepare the wool or 
cloth, which is then to be turned, as usual, by the 
winch through the boiling liquor, until the colour ap- 
pears to have taken sufficiently; and then about one 
pound of clean powdered chalk for every hundred 
pounds of the wool or cloth, may be mixed with the 
dyeing liquor, and the operation continued eight or ten 
minutes longer, when the yellow will have become both 
higher and brighter by this addition of chalk. 

The yellows given in this way- from the quercitron 
bark are infinitely better, and considerably cheaper, than 
any which can be given from old fustic with an alumi- 
nous basis: indeed, they approach nearly to those given 
by weld with the common preparation of alum and tar- 
tar, and are in every respect as durable; though it must 
ht confessed, that they have less of that lively greenish, 
or lemon hue, for which the weld yellows are particu- 
larly valued: this, however, may be readily and cheaply 
obtained, in the utmost perfection^ from quercitron bark, 
by means which will hereafter be explained. 

Wool or cloth, which has been first properly dyed 
blue in the common indigo vat, may be made to re- 
ceive any of the various shades of green which are 
usually given in this way from weld, by boiling the 
blue wool or cloth, (after it has been well rinced,) in 
water, with about one-eighth of its weight of alum, as 
just directed for producing a yellow, and afterwards 
dyeing it unrinced, with about the same quantity of 
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bark, and a little chalk, which should be added towards 
the end of the process, as already described. Greens of 
less body may be dyed wiA smaller portions of bark 
and alum. 

In the same way, cloth which has previously received 
the proper shade of Saxon blue, may be dyed of a beau- 
tiful Saxon green: it will be proper, however, for this 
purpose, that the blue cloth should be first very well 
rinced to separate, as far as water will do it, the acid 
which may have been imbibed from the sulphate of in- 
digo, and which has a strong tendency to throw down 
and weaken the quercitron as well as the weld yellows. 
But as mere rincing in water will separate only a small 
part of this acid from the cloth, (with which it com- 
bines in a certain degree,) it will be proper to add about 
three pounds of chalk, with ten or twelve pounds of 
alum, for the preparation liquor of lOOlbs. weight of 
cloth, which is to be turned and boiled as usual for 
about an hour; and then, without changing the liquor^ 
ten or twelve pounds of bark, powdered and tied up in 
a bag, may be put into it, and the dyeing continued, 
taking care frequently to agitate the bag, in order that 
the colour of the bark may spread equally through the 
liquor. It will be found, however, that the yellow %vill 
manifest itself but slowly in this way, by reason of the 
sulphuric acid imbibed with the blue colour, joined to 
that of the alum in the preparation liquor, which the 
portion of chalk, before mentioned, will not have been 
sufficient to overcome; and, therefore, when the dyeing 
with bark has continued about fifteen minutes, it will 
be proper to add another pound of clean powdered 
chalk, stirring it well through the liquor, and to repeat 
this addition afterwards once, twice, and even three 
times, at intervals of six or eight minutes, if the colour 
does not rise sufficiently without k. By these additioof^ 
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the quercitron yellow will manifest and apply itself 
abundantly and equally, so as to produce very beauti- 
ful greens, which, by varying the proportions of indi- 
go, as well as of bark and alum, may be varied at 
pleasure. The chalk, in this case, does not merely an- 
swer the purpose of separating the acid left in the cloth 
by the sulphate of indigo and the alum, but, by uniting 
with this acid, it becomes a sulphate of lime, and fixes 
itself, in part at least, as a basis in the fibres of the cloth, 
where it helps to raise the colour, and also to render it 
a little more durable. At present the Saxon greens are 
commonly dyed with the old fustic, because the colour 
of this wood is not thrown down by acids so much as 
that of the bark and weld: and this difference enables 
the dyer, when he has extracted the fustic colour by 
previous boiling, to mix the sulphate of indigo there- 
with, and dye the cloth green by one operation, after 
it has been prepared as usual with alum and tartar. 
The process, however, which I have mentioned for 
doing this with bark, is full as cheap and as expedi- 
tious, and the green produced will be more beautiful, 
because the quercitron yellow is much more bright and 
clear than that of fustic. 

At pages 62 and 63 of this volume, I have described 
a method of combining the Prussian blue and the quer- 
citron yellow upon an aluminous basis, so as to produce 
a beautiful green colour, which I had flattered myself 
might be advantageously employed upon wool: further 
trials, however, have manifested so much difficulty in 
applying the colour equally, that I shall say no more of 
this combination at present. 

Durable yellows may also be dyed upon wool, with 
either the muriate, the nitrate, or the acetite of alumine, 
but not with any superiority of colour which could 
compensate for the increased expense of these alumi- 
nous preparations. 
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Of the best methods of Dyeing upon Wool and PTooUen 
Cloths with Quercitron Bark and the Tin Basis. 

In Chapter IV. of Part II., I have mentioned the dif- 
ferent effects of some of the preparations of tin in exalt- 
ing the colour of the quercitron bark, as well as that of 
cochineal; and it will be remembered that, for this pur* 
posej I found the muriate and the murio-sulphate of tin, 
preferable to any other of the preparations of that metal; 
I observed, however, that the former of these had an 
injurious action upon the fibres of wool and cloth, un* 
less when sparingly and carefully employed, and was, 
therefore, less proper for general use than the solution 
of tin, made by a mixture of muriatic and sulphuric 
acids, as described at page 358 of my first volume; to 
which my readers* will be now pleased to recur. 

In order to dye lOOlbs. weight of cloth or woollen 
stuffs of the highest and most beautiful orange yellow, 
only lOlbs. weight of quercitron bark, and the same 
weight of murio-sulphate of tin, will be required; the 
bark powdered and tied up in a bag, may be first put 
into the dyeing vessel with hot water, for the space of 
six or eight minutes, then the murio-sulphate of tin 
may be added, and the mixture well stirred for two or 
three minutes; after which the cloth may be put into 
the dyeing liquor and turned briskly for a few minutes: 
the colour applies itself in this way so equally to the 
cloth, and at the same time so quickly, that after the 
liquor begins to boil, the highest yellow may be pro- 
duced in less than fifteen minutes, without any danger 
of its proving uneven. High shades of yellow, sonie- 
what approaching to those dyed from bark, in the way 
just mentioned, are frequently given with the rhus coti- 
nus, (commonly, though improperly, called young fus- 
tic,) and the dyers' spirit, or nitro-muriate of tin; but 
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he colour so given, is less beautiful and mbre fugitive, 
as well as more expen^ve, than that obtained from the 
bark, as just described. 

When a very bright golden yellow, approaching less 
to the orange, is wanted, seven or eight pounds of mu- 
rio-sulphate of tin, with about five pounds of alum, and 
ten pounds of bark, will suffice for lOOlbs. of cloth; the 
bark being first boiled a few minutes, then the murio- 
sulphate of tin, with the alum added, and the cloth af- 
terwards dyed, as just directed. Pure bright yellows, of 
less body, may be produced by employing smaller por- 
tions of bark, murio- Sulphate of tin, and alum, in the 
same way: and, indeed, all the possible shades of pure 
bright yellow may be given, with the utmost ease and 
ctrtainty, by only varying the proportions of these in- 
gredients. But where it is expedient to give that lively^ 
deBcate greenish tinge^ which, for certain purposes, is 
so much admired, and which the weld alone has been 
supposed capable of giving, white argol, or tartar, must 
be ialso employed with the bark, murio-sulphate of tin, 
and alum, in diffisrent proportions, according to the par- 
ticular shade intended to be given. Thus, e. g. for a full 
bright yellow, delicately inclining to the greenish tinge, 
it will be proper to employ about eight pounds of bark, 
and six pounds of murio-sulphate of tin, with six pounds 
of alum, and four of clean white tartar, or cream of tar- 
tar; a little more alum and tartar will render the yellow 
more deficate, and give it more of the greenish tinge; 
and where this clean, lively, delicate greening tinge is 
wanted in the greatest possible perfection, it will be 
proper to use the bark, murio-sulphate of tin, alum, and 
tartar, all together in equal quantities. These last deli- 
cately.greenish lemon yellows, are but very seldom, if 
ever, wanted to be dyed of much fulness or' body, and 
therefore ten pounds of bark, and the like quantities of 

Vat. n. N 
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murio^sulphate of tin» alum, and tartar, will generallj^ 
prove sufficient to dye three or four hundred pounds 
weight of cloth or woollen stuffs of the colours in ques- 
tion; for which purpose the bark b to be first boiled a ' 
few minutes in water only, then the other ingredients 
are to be added, and mixed in the liquor by stirring, 
and a few minutes boiling, and afterwards the cloth put 
into the liquor (first cooled a little) and turned briskly 
through it until the colour appears sufficiendy raised* 
The pieces intended for the highest shades should be 
always dyed first, and those for weaker shades after- 
wards. When about two-thirds of the whole quantity of 
cloth has been dyed, it will generally be found, that the 
liquor, by continuing to extract oolouring particles from 
the bark, has acquired an over-proportion of the latter, 
and wants a small addition of murio-sulphate of tin, 
alum, and tartar, {perhaps a pound of each,) to enable 
it to give the same delicately pale, though lively, green- 
ish tinge, as at first: and indeed, a surer way of giving 
these very pale greenish shades with exquisite delicacy 
and beauty, is to boil the bark with a »nall proportion 
of water in a separate tin vessel for the space of six or 
eight minutes, then add the murio-sulphate of tin, alum^ 
and tartar, and boil them all together for about fifteen 
minutes, and afterwards put a little of this yellow liquor 
into a dyeing vessel, previously supplied with water 
sufficiendy heated, and the mixture being properly stir- 
red, to beg^ dyeing the cloth as usual, adding farther 
supplies of the yellow liquor from the first vessel, by a 
little at a time, as fast as it may be wanted. In this way 
the palest and most delicate shades may always be dyed 
with ease and certainty; and those who have never seen 
the effects of this process, will hardly conceive the ex- 
quisite beauty and delicacy of these pale, but lively, 
greenish lemon yellows, which cert inly cost less than 
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any simQar colours given, if such can be given, by any 
other means. Weld is unquestionably the only dyeing 
ware capable of producing effects similar to thos^e of the 
bark in this respect, and at the average price it will 
prove nearly four timea as costly, regard being had to 
the smaller portion of colour which it affords, besides 
the expense of long boiling, which the bark does not 
want, to extract its colour. Indeed, it mdy generally be 
computed, that the yellows dyed from quercitron bark, 
with murio-sulphate of tin and alum, do not cost, in 
dyeing materials, more than one penny for each pound 
of cloth, and that in time, labour, and fuel, they do not 
cost half as much as those usually given by other means. 
And this is also true of thic more delicate shades given 
by bark, murio-sulphate of tin, alum, and tartar; for 
though this last ingredient be expensive, it is wanted 
only for the paler colours, which require smaller por- 
tions of dyeing materials, and, therefore, do not cost 
more than the highest shades given without it. 

A greenish tinge may, indeed, be produced without 
tartar, by employing in its stead, a little verdigrise dis- 
solved by vinegar along with the bark. Sec, but I think 
it is neither so lasting nor so delicately clean and beau- 
tiful as that produced by the use of tartar. The sulphate 
of indigo will also produce this greenish tinge, if em- 
ployed in a very small quantity with the bark, murio- 
sulphate of tin, and alum; but it has a tendency to fix 
itself so quickly upon the fibres of wool or cloth, that 
great care is necessary to binder it from taking une* 
qually, and the tinge produced by it is, moreover, 
somewhat liable to cast or fly, as the dyers say, in the 
finishing part; whilst the greenish tinge resulting from 
the use of tartar, as before directed, will leave the press 
perfectly clear and bright. Indeed, the colours obtained 
ftom quercitron bark by these means, are very durable; 
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they withstand even the action of strong mineral ac^ds, 
and of boiling soap-suds, as well as exposure to air. 
This last, indeed, they are principally enabled to resist 
by the good effects of alum, and more especially of tar- 
tar. Since the highest yellows, which approach very 
nearly to the orange, and which are best dyed either 
with muriate, or murio-sulphate of tin, and bark, though 
they bear the action of soap and of acids in a wonderful 
degree, are liable, after some time, to lose a considera- 
ble part of their lustre, and acquire a brownish com- 
plection by exposure to the sun and air. This is also 
true of yellows dy«d with nitro- muriate of tin (dyers' 
spirit) as a mordant, not only when employed with the 
bark, but with weld) and in a greater degree with fustic 
and other yellow vegetable colouring matters. In some 
of which this defect is not so well obviated by alum and 
tartar, as it is in the quercitron and weld yellows. 

I must here remark, that tin, by whatever means dis- 
solved, when applied as a basb for dyeing wool, renders 
the fibres a little harsh; so that they never run so far nor 
so easily in spinning as they would otherwise do, and 
the wool itself is apt to appear coarser; which is one 
reason for not dyeing scarlet in the fleece, and it may 
be one for not dyeing wool yellow with any of the so- 
lutions of tin as mordants, until it has been woven, or 
at least spun; though, I am persuaded, thi^ defect is in a 
great degree obviated, by employing the murio-sulphate 
of tin, with a mixture of alum, or of alum and tartar, and 
combining these with the colouring particles of the bark, 
(in the ways which I have described,) before they are 
applied to the wool or cloth. 

When yellows not quite so lively and beautiful can 
be made to answer, a much smaller proportion of the 
sulphate of tin will prove sufficient; five pounds thereof, 
for instance, may be boiled with ten pounds of b^rk, 
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ten pounds of alum, and two or three of tartar, and* the 
cloth dyed as before directed. The decomposition and re- 
composition which result from a mixture of tartar with 
murio-sulpbate of tin, will Ibe readily conceived from 
what has been mentioned on this.subject in the preceding 
chapter. 

Py using very small proportions of coithineal with 
the bark,;murio-9ulphate of tin, Sec. the colour may be 
raised to a beautiful orange, and even to an aurora. 
Madder also employed in this way, raises the querci- 
tron yellow, but the effect is less beautiful than with 
cochineal; and this is also the case when madder is emt 
ployed with weld* 

At pages 283 and 284 of my former volume, I have 
made some mention of the means of dyeing woollen 
doth topically or partially; and since that time I have 
found, that by mixing a strong decoction of the bark, 
\vith a suitable proportion of murio-sidphate of tin, &c. 
and thickening t^e mixture, as for the pro-sub^antive 
topical yellows, h^iie^fter to be described, for calico- 
printing, then applying the mixture by a pencil to the 
wooUen cloth, covering the pencilled parts with paper, 
so as to prev^it the moist colour from spotting the 
other parts^ afterwards folding up the cloth, and tyiag 
it in a bag made of that kind of oiled linen, which is 
used for bathing caps, so as to exclude water, and 
then keeping it immersed in boiling water for a quarter 
of an hour, a full and bieautiful ydlpw was fixed upon 
the parts which h^d been pencilled, without any farther 
running or spreading of the colour. The same mixture 
pencilled upoii cloth which had been previously dyed 
Sa^on blue, produced a beautiful green where it had 
been pencilled. Diluted sulphate of indigo pencilled 
upon sc^let cloth, and treated in the same way, pro- 
duped 9 full black; and it ^eema to be easy, by employ- 
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ing proper mixtures in this way, to produce all the 
varieties of colours topically upon woollen stuflfs: as fisir 
as I can judge, the oiled linen, which, I believe, was 
never before employed for this purpose^ is much more 
suitable to it than any means now in use. 

The most beautiful Saxon greens may be produced 
very cheaply and expeditiously by combining the lively 
yellow which results from quercitron bark, murio-sul- 
plmte of tin, and alum, with the blue afforded by indigo 
when dissolved in sulphuric acid, as for dying the Saxon 
blue. 

To produce this combination most advantageously, 
the dyer, for a full bodied green, should put into the 
dyeing vessel after the rate of six or ei^t pounds of 
powdered bark, (in a bag,) fcflr every lOOlbs. weight of 
cloth, with only a small proportion of water, as soon as 
it be^ns to grow warm; and when it begins to boil, he 
should add about six pounds of murio-sulphate of tin» 
(witli the usual precautions,) and a few minutes after, 
about four pounds of alum; these having boiled tc^ther 
five or six minutes, cold water should be added, and 
the fire diminished so as to bring the heat of the liqnor 
nearly down to what the hand is able to bear; and im- 
mediately after this, as much sulphate of indigo is to be 
added as will suffice to produce the shade of green in- 
tended to be dyed, taking care to mix it thoroug^y 
with the dyeing liquor by stirring, &c.; and this being 
done, the doth previously scoured and moistened, 
should be expeditiously put into the liquor, and turned 
very briskly through it for a quarter of an hour, in or- 
der that the colour may apply itself equally to every 
part, which it will certainly do in this way with pro- 
per care. By these means, very full, even and beautiful 
greens, may generally be dyed in half an hour; and 
during this space, it is best to keep the liquor at rather 
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less than a boiling heat. Murio-sulphate of tin, is infi- 
nitely preferable, for this use, to the dyers' spirit; be- 
cause the latter consists chiefly of nitric acid, which by 
its highly-injurious acticm upon indigo, would render 
that part of the green colour very furtive, as I have 
found by repeated trials. But no such eflfect can result 
from the murio-suiphate of tin; since the muriatic acid 
has no action upon indigo, and the sulphuric is that 
very acid which alone is proper to £ssolve it for this 
use. 

Respecting the beauty of the colour tiius produced, 
those who are acquainted with the unequalled lustre 
and brightness of tiie quercitron yellows, dyed with the 
tin basis, must necessarily conclude, that the greens 
eomposed therewith will prove infinitely superior to 
any which can result from the dull muddy yellow of old 
fustic: and in pcmit of expense, it is certain that the 
bark, murio-suiphate of tin^ and alum, necessary to dye 
a given quantiQr of cloth in this way, will cost less than 
the much greater quantity (six or eight times more) of 
fustic, with the alum necessary for dyeing it in the 
common way; the sulphate 'of indigo being tiie same in 
both cases. But in dyemg with the bark, the vessel is 
only to be filled and heated once; and the cloth, with-^ 
out any previous preparation, may be t:ompletely dyed 
in half an hour; whilst in the common way of producing 
Saxon greens, the copper is to be twice filled; and to 
this must be joined the fuel and labour of an hour and 
an half's boilhig^and turning the cloth, in the course of 
preparation, besides nearly as much boiling in another 
vessel to extract the colour of the fustic, and after all, 
the dyeing process remains to be performed; which will 
be equal in time and trouble to the whole of the process 
ibr producing a Saxon green with the bark; so tiiat this 
ccdour obtained fronn bark will not only prove superior 
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in beauty, but in cheapness, to that dyed as usual witli 
old' fustic^ 

M: Dambournay, in the supplement to his ^' Recueil 
de proced6s et experiences sur les teintures solides,'' 
&c. mentions various experiments made by him with 
the quercitron bark, from which he concludes, that in 
offler to produce the good e&cts which I had previously 
described as* resulting from its use in dyeing wodlen 
cloths, these should be first impregnated with a tin basis, 
and then dyed in the manner which I had directed* In 
this way, says he, I obtained full shades of that beauti- 
ful yeftoW, a litde greenish, but very durable,' (^* de c6 
beau jaune un peu verdatre et tres solide,") which is 
is so well suited to produce a fine green^ either by the 
indigo vat^ or by the composition for Saxon blue, i. e. 
sulphiftte of indiga And having applied this lattefby the 
coiftmon mode of dyeing, to cloth which hadprevlously 
received the quercitron yellow, and also to cloth dyed ; 
yellow with the Lombardy poplar, (which, in other re- 
spects, he greatly commends,) he found that the for- 
mer which had' received the bark yellow, took a fine 
dragon green, (^^ un beau vert dragon,") and the latter 
nothing better than a greenish olive. It is true that M. 
Damboumay computes* the expense of dyeing with the 
quercitron bark, as greatly surjiassing that of dyeing 
with the Lombardy poplar^ But hid computation was 
founded on very erroneous suppositions, joined to the 
circumstance of his calculating the muriatic acid to 
cost near two shMlings and sixpence sterling the pound 
weight, which is more than six times its' real cost; 
though this may, probaUy, have been nearly the price 
which it bore in France, whilst the gabelle subsisted 
there. 

The nitro-muriate of tin, (dyers'' spirit,) though it 
produces good yellows with quercitron bark, produces 



tbem in a sauch weaker degree than th^ murio-aulphfie 
of that metal; which U lealljr the cheapi^st, aod most 
efficaciousi of all the sdutions or pre|Miratioos of tui, for 
.djreing the quercitron as well as the cochineal colour's. 

The sulphuric aeid by itself dLssoIves, or rather cal- 
cinesy a large portion of tin, if allowed to act upon it 
for any considerable time; and this solution, joined to 
the bark, vnth alum and tartar, produces bright strong 
yellows on cloth, though I think they appear less soft 
and beautiful, than those dyed either with the muriate, 
& murio-sulphate of tin. This metal dissolved, or rather 
calcined, by a mixture of the nitric and sulphuric acids, 
is still less suitable for dyeing with the bark* 

Tin dissolved by muriatic acid, to^ which one-third 
of its weight of clean white tartar had been previously 
added, produced a very bright and delicate yellow witb 
the back, upon cloth, and this, by longer boiling, was 
raised to a full and beautiful orange. Tin dissolved in 
strong nitric acid, (double aqua fortis,) with an addition 
of one third of its weight of tartar, also produced a 
very good yellow, though somewhat inferior to the last. 

Upon putting tartar, with a portion of tin, into a glass 
vessel with strong^ colourless sulphuric acid, the latter, 
4or rather its oxygenous part by combining with the in- 
&immable part of the tartar, immediately rendered the 
mixture as black as ink; and the solution of tin pro^ 
duced t^ it, was found of but vexy little use as a mor- 
dant for dyeing with the bark. 

The oxide of tin, produced by the actioq of the nitric 
acid upon that metal, contains a large portion of oxy- 
gene; and yet it raises. the quercitron yellow: but when 
this oxide is dissolved in muriatic acid, it produces only 
a very feeble lifeless yellow with bark; though tin not 
|xreviouaIy oxy^nated will, when dissolved by the same 
t(muriatic) acid, act most powerfully in exalting the quer- 
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citron yellow: which seems to prove, that this defect of 
colour does not result from the presence of oxygene 
alone, but from its combination with muriatic acid. A 
similar effect was also produced by employing tin cal- 
cined by sulphuric acid, and then dissolved in the mu* 
riatic, as a mordant with the bark. 

Cloth boiled in water with the muriate of tin and tar- 
tar, has sometimes been made yellow, and sometimes 
of a chesnut brown, only from the action of this mor- 
dant, unassisted by any colouring' drug. These disco- 
lorations seem to depend upon the particular state of 
the cloth, as being more or less freed, either from the 
natural swint of the wool, or the grease commonly ap- 
plied to it for particular purposes. Discolorations of 
this kind are not easily removed; they withstand the ac^^ 
tion of sun and air for a considerable time, and if cloth 
so discoloured be dyed with either bark or with cochi- 
neal, the colour will appear tfirnished; for which reason 
the application of muriate of tin, with tartar ordy^ as a 
mordant, ought to be avoided, unless the dyer be very 
certain that the cloth has previously been perfectly well 
scoured. 

A few lumps of the dry oxide of tin, mentioned at 
pages 159 and 160 of the former volume, having been 
finely powdered and mixed with a suitable quantity of 
decoction of quercitron bark, the mixture was found ca- 
pable of dyeing a very full and bright yellow upon woollen 
cloth. The colour, however, being exposed to the ac- 
tion of the sun and air, very soon acquired a brownish 
complexion. Some of the same oxide of tin reduced 
to powder, having been washed in warm water, to re- 
move the adhering acid, as far as water could remove 
it, was found to be still capable of combining witb the 
colouring matter of the bark, so as to dye cloth yellow; 
especially when the oxide had been previously suffered 
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to remain mixed with the decoction of bark, for some 
hours, in a warm situation. Cotton also took a yellow 
colour by dyeing in this mixture; but it was easily re- 
moved by washing with soap, and therefore was, I think, 
only applied superficially. 

I Have but litde to offer respecting the use of cop- 
per, or rather of the oxides and solutions of that metal 
alone J as mordants or bases for dyeing with quercitron 
bark on wool or cloth. Their general effect is to raise 
and fix the quercitron yellow; but at the same time to 
give it a greenish or rather an olive tint. Wool dyed with 
a tenth of its weight of bark, and half as much sulphate 
of copper, received an agreeable colour, between the 
yellow and the olive. The bark, with muriate of cop- 
per, seemed to impart but little colour to wool for 
some time; but a little chalk being added, a full yel- 
lowish olive was produced. This also proved to be the 
case, when nitrate of copper was employed with the 
bark, until chalk had been added; and then the wool 
speedily imbibed a yellow, delicately inclining to the 
olive hue. Verdigrise with the bark produced a yel- 
lowish olive on wool; which, by the addition of chalk, 
was brightened, and made to approach nearer to the yel- 
low. These colours appeared to be sufficiently lasting. 

Drab colours of various shades may be most expedi- 
tiously and cheaply dyed by the ([juercitron bark and 
an iron basis. For this purpose the bark may be boiled 
a few minutes in a copper vessel, with one-third, or 
one-fourth of its weight of sulphate of iron, (copperas,) 
according to the shade required, and the liquor having 
been well mixed, and a little cooled, the cloth may be 
dyed therein as usual; but without any other preparation 
than that of scouring and moistening. To sadden and 
dai^en the colour still farther, a litde sumach, (rhus co- 
riaria,) may be added with the bark; and on the other 
band^ the colour may be inclined to the olive and yel- 
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low, by ditniDishiog the quantity of sulphate of iroi^ 
and employing with it a little alum and chiiki^ or (which 
is better) a little «ulph^ of copper, widi or nithout a 
small proportion of; chalk. Or die doth may be first 
turned a few times through a vessel, with boiling bark 
liquor, then taken out, and turned briskly thrGnigh a 
vessel with hot water, in which a suitaUe proportion of 
sulphate of iron has been dissolved, with or without 
either alum and chalk, or sulphate of copper and chalk, 
as the particular colour intoided to be given nxay i^'^ 
quire. In either way the colours will prove lasting, and 
the expense very small; four or five pounds of bark 
being g&nerally sufficient to die one hundred pounds 
weight of dot^, of the c(Hours in question. Cloth pre- 
pared by previous boiling, with one-twentieth of its 
weight of sulphate of iron, and one-fourth of that quan- 
tity of chalk, and then dyed m bark liquor, became of a 
strc^g durable chocolate colour; but in this way great 
car^ is necessary to render the colour even. 

Cloth prepared by boiling with a twentieth of its 
iveight of sulphate of iron, half as much sea-salt, md 
one-fourth cf that quantky of chalk, s^ld then dyed with 
bark, received a very lasting dark brown cobur. 

Cloth dyed with quercitron bark, sulphate of iron, 
and sulphate of manganese, in small profKHtions, Ibe- 
came of a light, but pleasing, drab cotour; which, by 
the addition of a little chalk, was afterwards changed tp 
the cinnamon. 

Cloth prepared with mtro- muriate of gpld, and^y^ 
with bark, became of a delicate olive y«lkw« The solu^ 
tions of bisi9udi, zinc, antimony, silver, mercwy , lea4 
and platina, by 4iffcrTOt 4cid% produced various shade* 
of brown, yellowish brown, brownish yelbw^ciiMianon, 
drab, and olive cplouia; of wliich it is not ^zpedkiH ip 
five my readers a particajiur de^criptiao^ f)eeiitilo tli«T 
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cither may be all Biore cheaply obtained by other oior^ 
dants, or are not likely to be brought into uae. 

Cloth boiled in water, with one^twentieth of it$ weight 
of sulphate oS lime, and dyed with bark, reeeived a 
atrong nankeen colour. Nitiate of lime in this way, 
]Niodueed a nutmeg brown; and the muriate of lime 
produoed a very full and lasting drab colour, whicb^ 
in aome req)ecC8, nuqr be preferable to the drabs ^ven 
by an iron basis, and especially as being less likely than 
the latter to injure the texture of tfic cloth* 

0/ the Properties and Uees of Qftereitron Bark m 

dyeing ttpm SUk* 

All the different shades of yellow^ oommeiily dyed 
upon silk from weld, may be <rf>tMoed with equal fiicit 
lity and beauty, and more cheaply, by employing the 
fa^ in its stead, after the rate of from one or two 
pounds for erery twdire pounds of silk, according to 
the particular shade of ccdour wanted. For this purpose 
the bark, powdered and tied up in a bag, ahould be put 
into the dyeing vessel whilst the water is edd, and a$ 
soon as it becomes a little more than blood-warm, die 
ailk, previously dumed, should also be put in and dftd 
aa usual; and where the higher yellows ane wanted, a 
little ohaUc or pearl^shes mny be added towards tiu^ 
end of the (^ration, as mentioned far the dyei^ of 
wool. 

Where diades of yeUow, moiie lively than any which 
fian be given eidier l)y weld or bark with the aluminous 
basis only, are wanted, it will be advantageous to em- 
ploy a little of the mttrio*tu](riiate of tin; and but a little 
of ^k» because the calx of tin, udess sparingly used^ 
alwiqns dimimshesthe gloasinesB of silk. 

To produce idie shades in qnestiou, it will he siiftr 
ciant to boil, after the mie of fiiur pounds of bark with 
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three pounds of alum and two pounds of murio-sulphate 
of tin, with a suitable quantity of water, for ten or fif/ 
teen minutes^ and the heat of the liquor being after- 
wards reduced so that the hand can bear it, the silk is 
to be put in and dyed as usual, until it has acquired die 
IHt>per shade, (which it will do speedily,) taking care, 
however, to agitate the liquor constantly,^ that the co- 
louring matter, which would otherwise subside in a 
Considerable degree, may be kept equally dispersed 
through the liquor. By adding suitable proportions of 
sulphate of indigo to this yellow liquor, and keeping it 
well stirred, various and beautiful shades of Saxon green 
may be dyed in the same way^ very equally and cheaply/ 
The shades intended to incline most to the yellow should 
be first dyed, and afterwards, by adding more sulphate 
of indigo, those partaking more of the blue may be rea- 
dily produced; and, indeed, nothing can be more com- 
modious or certain than this way of dyeing the most 
beautiful Saxon greens upon silk. 

By dissolving different proportions of copperas, or 
copperas and alum, in the warm decoction of bark, silk 
may, in the same way, be dyed of all the difierent shades 
of olive and drab colours; and other varieties inay be 
pi:oduced with the bark generally, by employing the 
same means which are used to produce the like varia- 
tions with weld. 

 

Of the Application of Quercitron Bark to the Fibres of 
4 JLinen or Cotton, either wwen or spun, by general 

Dyeing. 

I here use the term general dyeing as opposed to 
that partial or topical application of colours on which 
calico-printing chiefly depends. At page (57 of my for- 
mer volume, I have endeavoured to explain the causes 
which render adjective colours less dnmble on linen and 
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cotton than they are on wool or silk» so far, at least, as 
these causes depend on difierences in the structure and 
chemical properties of the substances in question; but 
whether my explanation be well founded or not, this at 
least is certain, that the attraction between the alumi- 
nous basis and the fibres of linen and cotton, is much 
weaker than that which subsists between the same basis 
and the fibres of wool or of silk; and this want of a suf- 
ficient attraction or affinity has made it necessary to em- 
ploy extraordinary means for precipitating the alumine 
more copiously, and^xing it more firmly, than it other- 
yirise would be precifHtatedand fixed upon the fibres of 
linen or cotton, in order to enable them to receive per- 
manent adjective cdours by dyeing. The principal of 
these means are certain oily and animal matters joined 
to some vegetable astringents, particularly galls; all of 
which, I mean the former as well as the latter, evidently 
possess a strong attraction for alumine, and when united 
to linen ' or cotton, produce very beneficial effects, as is 
manifestly seen by the process for dyeing the Adriaftople 
or Turkey red, concerning which Mr. Henry, M. Ber- 
thollet, and M. Chaptal, have published several very 
ingenious as well as highly interesting observations; at 
present, however, I shall only notice these extraordinary 
means, so far as they seem likely to improve the beauty 
and durability of the colours capable of being commu- 
liicated to linen or cotton; fi*om quercitron bark. 

The fibres of linen or cotton, when spun or woven, 
are prepared for the dyer, by being first boiled in water 
with a suitable portion of potash, (which for linen should 
be made caustic, in order that it may act more strongly 
upon the oily and resinous matters abounding in flax,) 
and afterwards bleached by exposure upon the grass to 
' sun and air. But as this operation commonly leaves a 
portion of earthy matter tn the linen or. cotton, which, 



bgr to^ lincqoally distributed^ would render any oo* 
Imt given t^ i^mg unequal; the cotton or linen oug^ 
tn be soaked ir steeped in water^ soured by Aiilphuric 
waA^ to disBolre and remore this earthy matter, takit^ 
oare afterwards to wash or rince off the acid, lest, beinf 
MttoentratRed in the doth or yam when drying, it should 
it^iite like teauure. 

The iMthod jmacribed by the French regulations, 
md adopta^d in most European countries, for dyeing 
yvttow upM linen or cottxm from the weld jdant is, by 
siMdcbi^ die dodi or yam in a liquor nude by dissdviqg 
Me-'fettth of tks weight of akim m as much watn* as is 
noeessBiy fbr that purpose; to whidi it will be higU|y 
advantageous to add, after the rate of one pound of clean 
putash or «ett ounoes of chalk, for every six or seven 
pounds ^ alam,* to neutralize the excess of add con* 
tafaiedin the aium, and promote a separation of its ^nhy 
bttsb. The cloth or yam having been thas soaked, is taken 
out of the alum liquor, and wdl dried; and being after- 
wards rinced, it is to be dyed in weld liquor n^ade hf 
boiKng about one pound and a quarter of the {ilant fiir 
eath pound of dodi or yam; iniuch, after having re- 
ceived a smifficieitt body of colour, is to be taken out tf 
the dyeing liquor, and soaked for an boor and more, jn 
a aolntrbn of^sulphate of copper, (blue vitrid,) contam. 
ing after the rate of three or four ounces of the latter for 
each poimd of clodi or yam; it is then to be reuMved, 
and, without bdi^ wished, put intoa boiling sokldon 
of faaid soap, contaiimg in like manner tfarw or four 

« Hamsman MfjrB, that i^bai E^gKeb aluin isdmalvsd in five 
iimep ks wcH^t 9i iNtter, wni one-eighth of iu weight^ chalk is 
added to 'saturate the excess of acid, a soludoD w|ll be produced, 
which does not ctystallize in summer, and but little in winter; 
thoagh xrlthout ehftik it teqoires Sixteen times as much water as 
of afluia to make a permanent solution. 
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ounces of soap for each pound of cloth or yam, in whidi 
it 18 to be well stirred and boiled for about three quar-^ 
ters of an hour or more, then washed and diyed. I have 
found, by repeated trials, that this mode of precipitating 
the calx of copper upon the yellow previously djred from 
weld with an aluminous basis, renders the colour more 
durable, but, at the same time, gives it a darker com* 
plexion. And I. have found similar effects where bark 
was u4ed instead of weld; the colour dyed with the bark 
in this way having proved, in every respect, as good as 
that obtained from weld: but I am convinced, that whe- 
ther the colouring matter be taken fronv the former or 
the latter of these vegetables, the yellow dyed in this 
way never is eithei; so beautiful or so lasting as that 
partially given by calico-printers from the same vege^* 
taUes, and which the dyers might readily give with 
equal perfecticHi, by only employing the acetite of alu- 
nine, or aluminous nuxdant, described at pages 266, 
267, and 268 of my first volume; and this more cheaply 
as well as more expeditiously than tliat produced by 
following the French regulations; considering the ex- 
pense of so much blue vitriol and soap as they require, 
* and which may be rendered unnecessary by adopting 
the cidico^printers' aluminous mordant. 

The best method of a{q>lying the aluminous mordant 
for general dyeing with quercitron bark (which I most 
earnestly recoa^llended whenever bright and durable 
yellows are wanted,) is as fdtows, viz. 

Take a sufficient quantity of the acetite of alumine, 
which for this purpose may be made by dissolving after 
the rate of only one pound of sugar oi lead and three 
pounds of alum, as at the pages just quoted,^ excepting 

* See also the cheaper means of preparing an acetite of alumine^ 
mentioned in the note to p. 271 of Vol. I.  

Vol, IL P 
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only that it need not be ttuckened, and mix diis liquor 
with an equal quantity of watm itater, then let the litien 
or cotton (properly cleansed^ as before iiieati<Kied) be 
thoroughly wetted and soaked in the mixture, which 
ought to be about blood-warm, for the space ci two 
hours, then taken out and moderately squeezed or press- 
ed over a proper vessel to collect what might odierwise 
drop or run off, and prevent an unnecessary waste of 
the aluminous liquor; and this being d(Mie, let the linen 
or cotton be well dried in a stove heat, where it can be 
conveniently applied, and then soaked again in the alu- 
minous mordant, and again pressed or squeezed and 
dried as before; after which, without having been rinced, 
let it be thoroughly wetted in as much, and only^as 
much, lime water as will conveniently suffice for that 
purpose, and afterwards dried; and where a very foil, 
bright and durable yellow b wanted, it may be well t9 
soak the linen or cotton a third time in the diluted alu- 
minous mordant, and after drying, wet it a second time 
with lime water^ and dry it again: but in either case, 
the hnen or cotton, after its last dyeing, should be well 
rinced in clean water, in order to separate any loose or 
unfixed particles of the mordant or basis, which other- 
wise might do harm in the dyeing vessd. The lime- 
water employed in this way, answers die purpose of 
producing a more copious deposition of the alnmioe 
1h the fibres of the linen or cotton, and it moreover su- 
peradds a portion of calcareous to the aluminous basis; 
an effect which is not without considerable utility. 

I have found, that when the aluminous liquor has 
been employed at a scalding heat, the colour afterwards 
produced was not so good as diat which results from 
liquor only made blood- warm; the pores of linen and 
cotton being so open as not to require any distensioB 
by a greater degree of heat 
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The cotton or linen being prepared and riocedt as 
before mentioned, a small fire is to be lighted under the 
dyeing pan or veaael, previously supplied with the usual 
quantity oi water^ and the powdered quercitron bark 
tied up in a bag, after the rate of from twelve to eigh« 
teen pounds for every hundred pounds weight of linen or 
cotton, where full-bodied yellows are wanted, is to be put 
in, whilst the water is cold, and immediately after it, the 
linen or cotton is also to be put in, upon sticks, if it be 
thread or yam, or, if piece«work, on the winch, agitat- 
ing or tumii^ it, in either case, as usual, for the spaoe 
of an hour, or an hour and a half, during which the 
water should gradoatty become warm, but not warmer 
than the hand can bear. When this time has elqiaed, 
the fire may be increased, and the dyemg liquor brought 
to a scalding, and thence to a boiling heat; in which it 
will be sufficient to let the cotton or linen remain a few 
minutes oofyj when a bright lively yellow is wanted, 
because longer bcnling dways gives the yellow a brown* 
irii cast, whatever vegetaUe may be employed in dye* 
ing it The linen or cotton having thus acquired suffi* 
oient colour, is to be taken out, rinced,. and dried as 
Mud. 

When the colour of quercitron bark is slowly raised 
in this mamier by a very moderate heat, the colouring 
particles seem to adjust themselves more accurately, 
and unite more intimately, to those of the basis, and 
tiieretFjr to produce a colour more fixed ^nd durable 
than it is when they are hastily accumulated by a boil>- 
ing heat, and, perhaps, chiefly upon the surface of the 
substance dyed, and of the basis combined therewith. 

All the different shades of yellow may in tliis way be 
djred torn quercitron bark: if it be used sparingly, witii 
a very moderate heat, and die operation ccmtinued only 
for about half an hour, a pde, though lively, yellow will 
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result; if used more copiously, and the operation con- 
tinued somewhat longer, a fuller colour will be pro« 
duced; and this may be raised higher and higher ac- 
cording as the heat and proportion of bark are increased 
and the dyeing operation prolonged, so as, indeed, to 
produce a very dark brownish yellow, if the liquor be 
made to boil for half an hour.^ 

Pieces of cotton having been prepared, with the prin- 
ter's aluminous mordant and lime water, as already 
described, were dyed one with bark and another with 
weld, and being taken out of the dyeing liquors, a bit 
was cut off from each, and the remainder put iMck again 
into its liquor, in which a small quantity of sulphate of 
copper had, in the mean time, been dissolved, (after the 
rate of one ounce to five pounds of cotton,) and the 
liquors being nearly of a scalding heat; in about tan mi- 
nutes the pieces were again taken out and found to have 
acquired a brownish complexion; but, bebg exposed to 
the sun and air along with the bits which had been cut 
off before t)ie sulphate of copper was added to the dye- 
ing liquors, the brownish complexion of the former soon 
disappeared, i(nd their remaining colour, at the end of 
four weeks, proved to be rather better than that x£ the 
bits dyed without the sulphate of copper* It seems, 
therefore, probable, that a siparing use of the latter in 
this way, may contribute something at least to the <ki- 
rability, if not to the beauty, of yellows dyed upon linen 
or cotton, after the application of acetite of alumine and 
of lime, as before directed. 

* M. Chaptal appears to think that lime may be usefully em- 
pbyed to extract, raise* and fix the colour of quercitron bark. He 
says, that having added quick lime to a decoction of this bark it pro* 
duced << un magma d*one magn^figue couleur jaune, qui jouit d*une 
aasez forte fixite et dont on pent tirer uoe grande parti dans la tein- 
ture." See his Chimie appliquie aux arts, torn. iv. p. 460. 
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When the alominous mordant is employed without 
any addition of water, it may be sufficient to soak the 
cotton therein once only, and after dyeing to immerse it 
once in lime water, then dry, rince, and djre it, as before 
mentioned. I think, however, that better effects result 
from the application of a more diluted mordant, at two 
different times; and, indeed, I have found, that by im- 
mersing the cotton a great number of times alternately 
in the diluted aluminous mordant and in lime water, 
and drying it after each immersion, the colour always 
acquired still more body and 'durability. 

At page 275 of my former volume, I have remarked, 
that by the £ast Indian method of calico printing, the 
want of acetite of alumine is supplied by impregnating 
cotton with the astringent matter of yellow mjrrobalans^ 
and with certain oily and animal substances, which ena- 
ble the cotton, when a solution of alum is afterwards 
applied to it, to decompose and imbibe a larger portion 
of alumine: and this practice may be imitated in dyeing 
the quercitron yellow upon cotton, with so much ad- 
vantage as to render the acetite of alumine in a great 
degree unnecessary, at least where the yellow is not 
required to be very clear and bright. 

Instead of myrobalans, (which are, however, to be 
found here,) the Aleppo galls may be employed, choos- 
ing dvrays the whitest for this use, because the browner 
might stain the cotton, so as to render it incapable af- 
terwards of receiving a bright clear yellow; and, per- 
haps, in this respect, the roots of at least two or three 
species of North American sumach, particularly the 
rfaus glabra, Linn, might be preferable even to the 
inrhitest galls^ by communicating less stain, and pro- 
ducing equally good effects, as I have found them to 
do in repeated trials* 
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The best method of employing galls for this purpose 
is, I believe, to boil after the rate of one pound of them, 
coarsely powdered, with half a pound of barilla, for the 
space of one hour, in two or three gallons of soft water, 
and then straining off the decoction to macerate the cot- 
ton an hour or two therein; barilla, or rather the soda 
which it contains, enables the water to extract the as- 
tringent matter of the galls much more copiously than 
it otherwise could do; and being itself imbibed by the 
cotton, it also occasions a more plentiful deposition of 
alumine, when the cotton is afterwards put into a solu* 
tion of alum, which, for this use, may be made by dis- 
solving eight pounds of alum and one pound of chalk 
in six gallons of water. In this calcareous solution of 
alum, the cotton, after being taken out of the decoction 
of galls and dried, is to be soaked for two hours, then 
taken out and dried; then soaked a few minutes in lime 
water, and having been again dried, it is to be immers- 
ed a second time in the calcareous solution of alum; 
after which, being again dried and well rinced, the cot- 
ton is to be dyed slowly with the quercitron bark, as 
before directed. In this way very full- bodied and lasting 
yellows may be obtained, which will bear repeated wash- 
ings with soap, as well as exposure to sun and air, and 
the action of strong vinegar. 

By dissolving after the rate of one pound of hard 
white soap, and half a pound of barilla, in three gallons 
of water, and macerating the cotton therein, as directed 
to be done with the decoction of galls and sumach, then 
drying and immersing it in a calcareous solution of alum, 
aiid afterwards proceeding, as just directed to be done 
after such immersion, I obtained a colour (with the bark) 
nearly as durable as when the decoction of gaUs had 
been used, and with the advantage of its not being there- 
by darkened. 
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A pdind d the yolks abd whites of eggs, httving 
been first beat up with an equal quantity of brown 
sugar, and then with two gallons of water, and cotton 
having be<in soaked therein, instead of the solution of 
soap and barilla, then dried and immersed in the cal- 
careous solution of alum; dried again and immersed in 
lime water, and then in the sdution of alum, and after- 
wards rinced, and dyed with bark, as already described, 
it received a very full and lasting^ though darkish yel- 
low colour. The animal mucilages in general, and some 
of die vegetable, being dissolved in water and applied 
to cotton in the same way as the yolks and whites of 
^t^j j^st mentioned, produce the like good effects, 
and more especially the animal glue; which appears to 
unite both with the cotton and the aluminous basis 
when used in this way. 

A considerable time has now elapsed since 1 was in- 
duced to try the effects of alumine combined with other 
acids, besides the sulphuric and acetous, and also with 
potash, soda, and ammonia, both in their mild and their 
caustic states, as a basts or mordant for the quercitron 
colouring matter. To separate alumine from the sulphu- 
ric acid with which it forms common alum, this last 
compound may be dissolved in about eight times its 
weight of clean boiling water, ahd mixed with a filtered 
lixtvkim of clean potash, wluch should be added to the 
aolttlaoli of alum gradually, until it no longer makes the 
liquor turbid, or occasions any further precipitation of 
alumme. The whole of the mixture may then be put 
into *a omvass strainer to sepsvate the fluid part, and 
this having been done, boiling water may be poured 
repeatedly upon the remaining moist alumine, and suf- 
fered to run through the strainer until the saline part of 
the mixture shall have been washed away, as far as it 
is capable of being washed away by water; the alumine 
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being then taken out and dried, will generally be fomid 
to weigh about one-fifth part of the weight of the alum 
employed to produce it: when thoroughly dried, the 
alumine contraotS'or shrinks greatly, and becomes at 
length so hard, that neither strong sulphuric or nitric 
acids can dissolve it, except with great difficulty and 
very slowly; and for diis reason it ought always to be 
employed in a moist state, when intended to be again 
dissolved by any acid or alkaline menstruum. Perhaps 
the great disposition of this earth to ccxitract or shrink 
by drying, may be one reason why it is generally most 
advantageous to convey and fix the particles thereof as 
a basis in the pores of linen or cotton, ^rst separately, 
and afterwards, when they have shrunk by drying, to 
superadd the adjective colouring matter, which may 
then find more space, and combine with the alumine in 
greater proportion than it could do when both, pre- 
viously united, were applied together, whilst the parti- 
cles of alumine were enlarged by moisture.^ 

If moist alumine, obtained in the manner just de- 
scribed, be dissolved in either the nitric or muriatic 
acids, it will, by evaporation, aflford crystals; and those 
obtained . with the nitric acid, by attracting mobture 
from the atmosphere, will prove deliquescent, unless 
kept in a vessel closely stopped. M. Berthollet found, 
that in these cases, the crystals depended on a remnant 
of sulphuric acid, which always adheres to alumine, 
when separated in the way just described; and that, by 

* Another cause seems to be this, that when the colouring mat- 
ter and the basis are first separately united, their affinities are ex- 
cIusiYeljr exerted upon, and satisfied with, each other; and %hen 
they are afterwards applied to the stuff intended to be dyed, they 
have less attraction Ibr it, and the size of their combined particles 
being increased by this union, they do not predpitite so fin* or so 
copiously. 
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afterwards digesting it for some time in a solution of 
{K>tash, or of ammonia, this adhering sulphuric acid 
might be decomposed; and that the alumine being then 
dissolved, either in the nitric or the muriatic acid, no 
crystals were produced. It must, however, be remark- 
ed, that the alumine mentioned to have been employed 
in the succeeding trials, was obtained in the way first 
described, and, therefore, was not completely divested 
of sulphuric acid. 

' Having boiled a suitable portion of moist alumine with 
a decoction of quercitron bark during the space of half 
an hour, I attempted to dye both wool and cotton there- 
with, in order to sec whether the undissolved particles 
of alumine, so united to the colouring matter of the 
bark, would become the basis of a lasting colour. I 
found, however, by repeated trials, that cotton in this 
way could only be made to imbibe a pale yellow, which^ 
probably, adhered to the surface only of its fibres, be- 
cause it was nearly destroyed by a single week's expo- 
sure to the sun and air. Wool, however, in this way 
received a brownish yellow, of sufficient body and con- 
»derable durability. 

Ammonia, or volatile alkali, whether mild or caustic, 
appears to dissolve alumine so very sparingly, that hi^ 
therto I have found no considerable benefit from any 
solution of this kind as a mordant. Nor have I succeed- 
ed much better with either the carbonated (mild) pot- 
ash, or that of soda, their action not being considerable 
upon the earth of alum. But if this earth, obtained by 
precipitation and washing, as before mentioned, ht di- 
gested whilst moist with a strong lixivium either of 
potash or of soda, in its pure or caustic state, in a ma- 
trass placed on a sand heat, nearly approaching that of 
boiling water, it dissolves very copiously, and may af- 
terwards, by evaporation, be made to crystallize. The 
Vol. II. Q 
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celebrated Macqoer appears to have believed, thai veqr 
beneficial effects might be obtained in dyeing by these 
combinations, and more especially when used as mor- 
dants for the madder red on cotton. It seems evident^ 
however, that he was greatly mistaken respecting the 
true nature of those operations, upon which this belief 
was founded; and that in the process for Turkey redi» 
where he supposed the durability of colour to result 
principally from a combination of this kind, no solutiim 
of aluminous earth by any alkaline menstruum could 
have taken place; and though Mr. Haussman appears 
also to have formed considerable expectations of ad- 
vantage from the application of these 8oluti<Mis of alu* 
mine by potash or soda, I have been led, by the remits 
of many trials, to concur in opinion with M. BerthoUet, 
that but little good is to be expected from them, unleas 
it be under the circumstances which I shall presendy 
explain, because the alkaline menstruum evidently hu 
too much affinity to the particles of alumine to allow oi 
their being deposited and fixed in the substance to be 
dyed so copiously as is necessary; and I have repeat* 
edly found, that after having soaked cotton a sufficient 
time in the diluted solution of alumine by either potash 
or soda, the basis was almost wholly carried off, or re- 
moved by only rincing the cotton in water to fit it for 
being dyed, and that only very feeble colours could be 
raised upon what remained of the alumine as a basis. 
This was more especially the case where the solution of 
alumine had been made by potash, which, by attracting 
moisture from the atmosphere, rendered it difficult to 
dry the cotton sufficiently when impregnated therewith^ 
at least without artificial heat. These defects were, how* 
ever, removed, and a very cxeelUnt durabU yelhw 
produced, by putting the cotton, which bad been ^nt 
soaked in a dikited sdution of aluoiinc by potash, iiil# 



water whiph \mA dis^pWcd as much common alum ^t 
ife could retaim wtubt Mood* warm, macentmg and turn** 
kig it dierem for the space of half an hour, (during whi<^h 
the potash and sulphuric acid conM>ioin^, each precipi- 
tates the alumine of the other,) then drying the cott<Mi| 
and afterwards immerung it in lime-water; then drying 
9gaHi, rincing and dyeiog. it wiitb the bark, as before 
directed. The yellow given in this way faded but very 
Uttle by two months exposuire to sun and air in xhf^ 
midst of the aumaier; nor was it sensibly weakened by 
the action of strong French vinegar, or of the oxyge- 
nated muriatic acid. The solution of alumine by soda 
produced equdly good e&cts in this way. 

Nitrate of alumine (made by saturating the nitric 
aoid with moist alumine, as before mentioned,) being 
dissolved in eight times its weight of watef, and used 
instead of the solution of common alum, last mentioned, 
produced a yellow rather better and more durable, even 
than the last. Cotton, which had received no impregna'*' 
tion, being macerated in a like solution of the nitrate of 
alumine, then dried, immersed in lime-water, rii\ced» 
and dyed with the bark, received a yellow considerably 
better than I could obtain with a solution of common 
alum in the same way. 

Muriate of alumine generally produced with the bark, 
effects as good, but not materially better, than those re- 
sulting from common alum used in the same ways. 

In dyeing any of the yellows before mentioned with 
iimrk, the colour may be raised to an orange by employ* 
mg a suitable proportion of madder along with the bark* 

It pan hardly be necessary for me to mention, that 
linen or cotton, either spun or wove, when previously^ 
dyed blue of a suitable shade in the usual ways, will be 
tendered green by superadding the quercitron yellow 
in the ways, and by the means, already directed fior 
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dyeing this yellow upcm linens and cottons, not pre- 
viously made blue, taking care to proportion the quaiu 
turn or body of each of the component blue and yelloir 
colours to the particular shade of green which they are 
intended to compose or produce. 

Linen and cotton soaked four hours in a mordant 
made by dissolving lime in muriatic acid, and mixing 
the solution with six times its weight of water, lifter- 
wards dried, rinced, and dyed with quercitron bark, 
took a full drab colour, which resisted the action of sun 
and air for a considerable time: but neither the sulphate 
nor the nitrate of lime employed in this way with the 
bark, gave any thing more than buff or slight nankeen 
colours, of little durability. 

Magnesia dissolved by the sulphuric, the nitric, mu- 
riatic, and acetous acids, and used in this way as a 
mordant, produced with bark, upon linen and cotton, 
weak drab, cinnamon, and nankeen colours, which, 
however, proved too fugitive to be of any use. 

Cotton, soaked in a diluted soluticm of flints, made as 
formerly mentioned, and afterwards rinced and dyed 
with the bark, became of a nankeen colour somewhat 
lasting. 

Among the metallic bases, that of tin might be ex- 
pected to produce beneficial effects by general dyeing 
upon linen and cotton with the quercitron bark; but 
hitherto my experiments, therewith, though they have 
been very numerous and greatly diversified, afford no 
successful results: for though difierent solutions of tin, 
(particularly the nitro-muriatic and the murio-sulphu- 
nc,) when diluted and applied as mordants to linen and 
eotton, enabled these substances afterwards to imbibe 
yellows exceeding all others in brightness, lustre, and 
beauty; and though these yellows are capable of resist-^ 
ing the action of boiling soap-suds, as well as of strong^ 
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acids, not excepting the'oxygenated muriatic acid, yet 
they decay very speedily when exposed to the sun and 
air, so as even to suffer more in a single week than 
the quercitron yellows dyed upon an aluminous basis 
commonly suffer in a month. The tin basb is, more- 
over, accompanied with this singular circumstance, that 
when applied separately to the linen or cotton intended to 
be dyed, and when these substances, after the usual dry* 
ing and rincing, are dyed with the bark, the colour (con- 
trary to* what happens with the aluminous basis) proves 
much more fugitive than it does when the solution of 
tin and decoction of bark are first mixed together, atid 
lAer wards applied to the linen or cotton prosubstan* 
tively; nor have I ever been able to apply any of the 
solutions of tin, even in small quantities, mixed with an 
aluminous mordant upon linen or cotton, without per- 
ceiving that the colour afterwards obtained thereby from 
bark, was much less durable in respect to sun and air, 
than it would have been with an aluminous basis only. 

Zinc, dissolved by different acids, and employed as a 
basis for dyeing with quercitron bark on linen and cot- 
ton, produces brownish yellows, inclining mpre or less 
to the olive and drab colours; they seem, however, less 
durable than the like colours, which may be more con- 
veniently and cheaply given by substituting solutions 
of alum and of iron, mixed in different proportions, as 
mordants. 

Bismuth being dissolved in nitro- muriatic acid, and 
the solution afterwards sufficiently diluted by water, and 
cotton being soaked therein for two hours, then im- 
mersed in lime-water, dried, rinced, and dyed with 
quercitron bark, it took a very high and full, but at the 
same time a brownish yellow, of considerable durability. 

Copper, dissolved in the sulphuric, the nitric, muri- 
atic, and acetous acids, and afterwards sufficiently diluted 
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with water, being applied to linen and cotton as a moN 
danty enables them to obtain from quercitron bafk« b^ 
dyeing, different shades of full, but brownish yellow, 
which, however, does not long bear washing with soap, 
or exposure to rahi, sunshine, and air; the oxide of 
copper on which the colouring matter is appKed, being 
readily acted upon by all these agents. Soaking the linea 
or cotton in lime-water, when impregnated with the 
oxide or solution of c6pper, previous to the dyeing with 
bark, renders the colour more durable. 

Cotton, having been soaked two hours in a dihited 
ammoniate of copper, and then hung out to dry, ap« 
peared at first of a fine blue colour, but afterwards be* 
came of a very beautiful bluish green. A bit of this 
cotton being dyed for a few minutes in a decoction of 
quercitron bark, became of a fine yellowish green: 
another bit dyed in the same decoction for a longer 
time, became of a dark brownish yellow c^loun this 
was, however, changed to a lively yellowish green, by 
washing with soap, and suffered but little during three 
weeks exposure to sunshine, air and rain. 

Linen or cotton soaked in a diluted nitrate of lead, 
then in lime-water, and afterwards rinced, and dyed with 
quercitron bark, took a*kind of nankeen brown colour, 
somewhat, though not very, durable. 

The other solutions of lead, appear to be still less 
useful as mordants upon cotton, for dyeing with the 
bark. 

Manganese being dissolved bya very weak or diluted 
sulphuric acid, and the solution afterwards mixed with 
an additional portion of water, cotton was soaked therein 
for two hours, and afterwards immersed in lime-water, 
(hen rinced and dyed wiih the bark, from which it ob- 
tained a nutmeg brown colour, inclining slightly to the 
olive, which proved somewhat lasting. 
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The oxide of ar^nic is capable of serving as a mor* 
dant for the quercitron colouring matter, but as the 
shades produced by it may be obtained by cheaper and 
much less dangerous means, I cannot recommend its 
use for this purpose. 

Cotton, soaked in a diluted nitro-muriate of gold, 
afterirards rinced and dyed with quercitron bark, re. 
ceivedl a delicate olive- tinged yellow of considerable 
durability; but this mordant is much too expensive to 
be used in this, or in almost anv other way. 

Cotton, first dipped in a weak solution of soda, be- 
came of a yellowish brown by being soaked in a diluted 
solution of platina by the nitro-muri.ttic acid, and being 
afterwards dyed with the bark, it became of an olive 
colour. 

Cotton, dipped in a weak solution of soda, and then 
In a diluted solution of the grey ore of cobalt, {cobaltum 
galena^) by the muriatic acid, became first green and 
then yellow; and this being afterwards dyed with quer- 
citron bark, the colour changed to a lasting black* The 
pure cobalt, dissolved either by the muriatic or the ni- 
tric acids, and applied in this way to cotton, produced a 
cinnamon brown colour, with the quercitron bark. 

Cotton, wetted with a solution of soda, and then with 
a diluted nitrate of nickel, became green, and being 
afterwards dyed with the bark, it became of a full cin- 
namon brown* 

/ran, though I mention it last, seems to be the most 
useful of the metallic bases, for dyeing on cotton and 
lin^n with the quercitron bark, and more especially for 
producing the drab, mud, dove, and olive colours; with 
the great vaHety of shades which result from a mixture 
of these upon cotton velvets, velverets, fustians. &c. 
These colours have hitherto been commonly dyed from 
what is called the old fustic, {morus tinctoria^) though 
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they may be given more cheaply and conveniently with 
the quercitron bark in the same ways, and when so 
given, are more lasting than those given by fustic, as 
I have repeatedly found by exposing samples of each 
to rain, sun, and air, for the . space of six months to- 
gether. 

The cheapest form in which iron can be employed in 
this way, is that wherein it is dissolved by sulphuric 
acid, as in the common sulphate of iron, or green cop- 
peras; and, after many trials, I have not found any other 
combinations of this metal capable of producing effects 
so much better in dyeing as to compensate for the in- 
creased expense attending their use. Copperas and quer- 
citron bark, in different proportions, produce all the 
different shades of the drab colour, from the deepest to 
the lightest; and for this purpose, the copperas may be 
either dissolved in a decoction of the bark, and the pieces 
of cotton velvet, velveret, or fustian, turned through the 
liquor (of a suitable heat) by the winch, or the bark 
may be boiled with water in one vessel, and the cop- 
peras dissolved by warm water in another, and the pieces 
passed as usual, first through the latter, and then through 
the former, and so alternately from one to the other, 
until the proper shade is acquired; and by adding after 
the rate of one pound of chalk to eight pounds of cop- 
peras, in the vessel wherein this last is dissolved, the 
colour will be rendered more durable, and at the same 

« 

time changed a little to the chocolate brown. 

To produce the olive shades, sulphate of copper, 
(blue vitriol,) with about one-eighth part of its weight 
of chalk, or alum wich a lil^e proportion of chalk, may 
be employed along with the copperas, so as to give the 
drab colour a sufficient inclination towards the yellow 
hue; and for this purpose, the blue vitriol is, I think, 
preferable to alum. 
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For the drab colours, one or two pounds of copperas, 
according to the fulness of colour wanted, with about 
.three times as much of bark as of copperas, and a little 
chalk, will suffice to dye lOOlbs. weight of velvet, vel- 
veret, or fustian: and for the olives, it will only he ne- 
cessary to diminish the quantity of copperas according 
as the shade is wanted to incline more or less to the 
yellow, and add as much or a little more blue vitriol in 
its stead: and for this purpose, the blue vitriol may be 
either dissolved in the same vessel with the copperas, 
(and chalk,) or it may be dissolved with chalk in a se- 
parate (third) vessel, and the velvets or fustians, after 
they have been turned or worked sufficiently in the two 
first vessels, containing, one the copperas liquor, and 
the other the bark liquor, may be turned or worked in 
the solution of blue vitriol in the third vessel, until it 
inclines sufficiently to the yellow hue; and, perhaps, 
this method will generally be found most convenient to 
fustian dyers, who are frequently required at the same 
time to dye a great variety of different shades. But 
otherwise, it probably would be most advantageous to 
turn and soak the pieces for a little time in the solution 
of copperas and. chalk, or of copperas, chalk, and blue 
vitriol, (or. alum instead of blue vitriol,) then immerse 
them for a few minutes in lime-water, and afterwards 
rince and dye them in a decoction of bark, by which co- 
lours much more lasting, and much less liable to spot 
than those commonly obtained, might be dyed; it would, 
however, be more difficult in this way to produce that 
great variety of shades, which in the other are easily 
attained by any -dyer accustomed to the use of old fustic 
for the like purposes, as I well know by my own expe- 
riments, and by those of others. One pound of bark 
will commoBly produce as much effect as four pounds 
of old fustic. 

Vol.- II. R 
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When darker colours are wanted than can be conve^ 
niently given with the quercitron bark and copperas, a 
portion of Spanish sumach may be added to obtain them, 
as is done for saddening the colours given with old fus- 
tic and copperas; though it is possible to produce a du- 
rable colour, approaching very nearly to a perfect blacky 
by the quercitron bark and the iron basis, by first soak- 
ing the cotton in a weak solution of barilla and liver of 
sulphur, then drying and immersing it in a diluted so- 
lution of iron, by the nitro-muriatic acid, and afterwards 
dyeing it with the bark. 

Of the AppRcation of Qtiercitron Bark in Topical Dye- 
ings or Calico Printing. 
Between pages 257 and 283 of my former volume, 
I have given a general, though summary, account of 
the art of calico printing, as practised during many ages 
by the inhabitants of India; and also of the improve- 
ments which have followed the introduction of diis art 
into Europe. I have also particularly described the two 
principal mordants or bases employed to fix and raise, 
the diflferent adjective colours, by topical or partial dye- 
ing; I mean the printers' aluminous mordant, or acetite 
of alumine, and what is called iron liquor, (acetite of 
iron,) made by dissolving that metal in vinegar, sour 
beer, &c. These mordants the calico printers have very 
improperly named colour, or colours, though they only 
afibrd the basis, or bases, o^ colour, to be afterwards 
obtained from madder, weld, quercitron bark, 8cc. For 
an account of the preparation of acetate or sugar of lead, 
and of the substitutes for it, in making the aluminous 
mordant, I cannot do better than refer my readers to 
M. BerthoUet's chapter on that subject, and to the wri- 
ters therein mentioned, and, for an account af the true 
mature and advantage of this aluminous mordant, my 
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readers will be pleased to recur to pages 266, 267, &c. 
of tlie former volume* Of the iron liquor, it may be 
proper to observe, that, when made with vinegar, that 
which has been longest kept is most esteemed. But of 
late much is consumed which has been prepared by 
dissolving iron more expeditiously in the pyro-ligneous 
acid, Qbtauied by distillation from wood, and it is pro- 
bable that, in some cases, the action of this acid has 
been strengthened by an addition of the muriatic, though 
this last must have a tendency to render the solution 
corrosive. 

Linens or cottons before they are printed, require to 
be bleached; and the more perfectly this operation is 
performed either by the old or new method,* the less 
will the parts intended to remain white be afterwards 
stained by the madder, weld^ or bark, liquors in dyeing; 
and the more easily will any discoloration from these 
liquors be afterwards discharged. After bleaching, the 
pieces will need to be calendered, in order to produce 
a smooth surface, and render the woof and shoot as even 
and square as possible, and thereby favour a due appli* 
cation of the mwdants; which, being properly thickened 
by starch, flour, or gum, as formerly mentioned, are to 
be applied by blocks, plates, cylinders, &c. as those 
emfdoyed in this part of the business suiEciently under- 
stand. This being done, the pieces are to be well dried 
in a stove heat, so as to evaporate the acetous acid, 
which held the basis in a state of solution, and cause 
the latter to be more copiously deposited and fixed in 
the pores of the cloth. 

After drying, the cleansing operation follows; and 

* M. Widtner, of Jooy, thinks that calicoes bleached by the 
oscyniuriafic acid, aot aaij become whiter, but afterwards take the 
diflbreiit oeiours wkh better effiiet than when bleached by other 
means. 
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this is performed in a copper with water, nearly as 
warm as the hand can well bear, and a quantity of fresh 
cow-dung; in which the pieces are to be briskly work- 
ed, so as to dbsolve the thickening of the mordant, or 
mordants, and separate all the unfixed superfluous par- 
ticles of alumine, or of iron, which the cow-dung serves 
to entangle, and thereby hinder them from spreading 
and attaching themselves to the parts intended to be 
kept white, and there becoming the basis of a future 
stain, or discoloration, which it might be difficult to 
remove; after this, the pieces, being thoroughly soaked 
and well rinced in clean water, will be fitted for dyeing 
with the bark.* 

In many cases, madder colours are mixed in the same 
piece with those of the bark; but in these the madder 
ought to be first dyed on a separate course of work, in 
which the mordant, or mordants, are printed only so 
far as the madder colours are intended to extend; and 
the piece being then dried, cleansed, and dyed with tlic 
madder, and afterwards whitened by branning and 
bleaching, are to be calendered, and made ready to re- 
ceive a second course of mordants for the bark, in which 
the pieces are to be printed, dried, cleansed, &c. as just 
mentioned. 

My readers have been already informed, that the 
bark produces a good bright yellow with the aluminous 
mordant, and a drab colour with the iron liquor; and 
that both together, mixed in different proportions, pro- 

* To save time and trouble, calict printers often cleanse (if 
I may use this term) too many pieces of printed calico in the 
same deficient quantity of water, (with cow-dung,) which thus be- 
comes overloaded with the mordants, containing iron, with galls, 
logwood, &c, which are frequently mixed with them, and which, 
by combining with alumine in the parts intended to be dyed yelloWy 
necessarily degrade the latter colour. 
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duce different shades of olive and olive-brown colours. 
And that if a strong decoction of galls be added to the 
iron liquor, and the mixture applied in the same way 
to linen or cotton, it will, by dyeing with the bark, pro- 
duce a black sufficiently fixed, tliough inclining a litde 
to a brownish hue* By means, therefore, of the aiumi* 
nous mordant and the iron liquor, three very distinct 
colours, besides the black, are obtained from quercitron 
bark: and, moreover, by applying the aluminous mor- 
dant upon a madder red and an indigo blue, an orange 
in the first case, and a green in the second, will be pro- 
duced when the piece comes to be dyed with the bark. 
I have already noticed (at page 263 of Vol. I.) the prac- 
tice of colouring the solution of alum, in the East Indies, 
with sampfan, or sappan, (red) wood; a practice which the 
the calico printers of Europe have imitated, by colour- 
ing the aluminous mordant with Brasil wood, (and thence 
calling it red colour,) not only when it is intended to 
serve as a basis for the madder red, but also for the 
quercitron or weld yellows; though in the latter case, 
at least, the practice ought to be laid aside. It is, indeed, 
necessary that some tinge should be given to mordants 
in calico printing, in order that the printer may. readily 
discern the exact progress and extent of his work: but 
it is mu(*h better to give this tinge, from quercitron 
bark, to figures, or parts intended afterwards to receive 
the bark or the weld colours by dyeing, than to give it 
from Brasil wood; the colour of which, were it to re- 
main, would hurt the true yellow intended to be after- 
wards fixed upon the aluminous basis: but the false 
Brasil colour, not having so much affinity with the basis 
as to be able to maintain its situation, is always dis- 
lodged by the superior affinity of the bark or weld, l^his 
dislodgment, however, of one colouring matter by the 
application of another, takes up some time, and unne- 
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cessarily prolongs the dyeing process (the yellow ia 
this case rises more slowly); and the parts intended to 
be kept white are i^lso rendered liable to a greater de- 
gree of stain or discoloration. But where the mordant 
has been tinged with the quercitrop bark, a portion of 
the colour intended to be given is already applied to 
the basis; and, though at first not perfectly fixed upon 
the linen or cotton, it soon becomes so in the dyeing 
vessel; whilst the additional colouring matter of the 
bark, having no £dse Brasil colour to dislodge, applie^ 
itself without impediment to the aluminous basis, ana 
produces the requisite degree of colour much more 
quickly, as may be easily seen upon a proper triaL 

I do not, indeed, think that any degree of tinge ought 
to be thus given, even boxa the bark, beyond what is 
necessary so enable the workman to see his work with 
sufficient clearness; because the particles of alumine or 
of iron, when previously united to any species of co- 
louring matter, do not seem by cold application to fix 
themselves either so intimately or so copiousfy in the 
fibres of linen or cotton, as they do when applied with- 
out any such union or incumbrance; and I have repeat- 
edly found, that yellow colouring matter, dyed upon an 
aluminous basis untingedj produced a more lasting co- 
lour than it does upon a basis previously tinged even 
by quercitron bark, and much more lasting than where 
the tinge had been given with Brasil wood. And this fact 
will enable us to conceive one, at least, of the reasons 
why it is most advantageous, in dyeing upon linen or 
cotton, to apply the aluminous basis first by itself alone. 
But, in topical dyemg with the quercitron bark, or 
with weld, wherever it is necessary to give a moderate 
degree of tinge to the mordant, whether aluminous or 
ferruginous, (i« e. iron liquor,) or a mixture of these, I 
advise it to be given by a decoction of the bark made 
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very strong, that it may not too much weaken the; mor- 
dant, and at the same time employed as sparin^y ad 
the nature of the case wiU permit. 

The eflkct of mordants topically applied, often de- 
pends gready upon their being either too much or too 
little thickened w^th gum, starch, or flour, which are 
usually employed for this purpose. When the liquor 
has been too much thickened, it does not sufficiently 
penetrate the fibres or substance of the linen or cotton, 
«id, therefore, the colour raised upon it proves weaker 
and less durable than it otherwise would do; but, on 
the Contrary, if the liquor be not sufficiently thickened, 
it runs, or spreads, too far upon the surface of the piece; 
and produces figures, or impressions, which prove con- ' 
fused and undefined. In general, the liquor fbr this kind 
of af^Ucation, should be made so thick, and only so 
thick, as barely to prevent its spreading beyond the pro- 
per limits; and it seems more necessary to catch exactly 
this point of thickness, or fluidity, with the iron liquor 
than with die aluminous mordant, because the oxide of 
iron does not combine so intimately as the alumine does 
with the acetous acid; but, on the contrary, it remains 
suspended in a less divided State, and neither penetrates 
so freely, nor unites so intimately, as the particles of 
alumine widi the linen or cotton to which it is applied; 
and, therefore, the iron liquor in particular ought never 
to be diickened any more than is necessary to hinder it 
from spreading too hr. 

When the mordant has been applied^ and has had 
sufficient time: to penetrate the substance of th&cloth, it 
should be thoroughly dried in air artificially heated, as 
befbre mentioned, so as to evaporate not only the water, 
but as much as possible of the acetous acid united to 
the alumine, or to the oxide of iron, in order that no- 
ting may remain to oppose their intimate union with 
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the fibres of the linen or cotton, which the water, and 
more especially the acid, necessarily would do by ex- 
erting their own particular affinities upon the substances 
intended to be thus intimately united. It will, however, 
be impossible in this way to evaporate the sulphuric 

\ acid, of which the aluminous mordant, made with the 

usual proportions of alum and sugar of lead, always 
I contains a litde; and which, when the pieces are brought 

under the cleansing operation, enables the warm water 
to re-dissolve and separate a part of the alumine, wanted 
for raising and fixing the colours intended to be after- 
wards given by dyeing; which alumine, being so re- 
dissolved and separated, is apt, even in spite of the 
viscidity and entanglement of die cow-dung, to fix it- 

^ self again upon those parts of the linen or cotton in- 

tendc^d to remain white, and occasion a much greater 

* and more lasting degree of stain, or discoloration, than 

*j would otherwise take place in the dyeing vessel. These 

effects might, indeed, be obviated, by mixing a little 

^ lime or chalk with the cow-dung and water employed 

for the cleansing, so as to neutralize the sulphuric acid; 
but, by so doing, a sulphate of lime would be produced; 

^ and this, by fixing itself on the parts intended to be kept 

white, would give them a calcareous basis, and occasion 
another kind of stain, or discoloration, almost as bad as 

, » that intended to be thus prevented. But carbonate of 

potash or of soda used in this way instead of lime, will 
answer the purpose of neutralizing the sulphuric acid, 
without communicating any improper basis of colour, 
so as to occasion that kind of stain or discoloration 
which it is so desirable to avoid; though if any more of 
it be used than what is sufficient barely to neutralize 
the acid in question, it will exert a mischievous action, 
by dissolving a portion of the aluminous basis fixed 
upon the linen or cotton, and render the yellow, after-^ 
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wak'd$ communicated by dyeing, tnore feeble than h 
otherwise would have 'been. A very little of the mild 
alkali may, however, be used in this way with advan- 
tage, so as to leave the pieces capable of receiving fuBi 
strong colours, whilst the parts intended to remain white 
will be but very sfightly discoloured by the dyeing pro- 
Cess, and afterwards easily Whitened. 

tt is in all cases of great importance, that the cleans- 
ing operation shbuld be well conducted, and thoroughly 
performed; but more especially where a large propor- 
tion of drab^ dove, an4 olive, colours are to be inter- 
mixed with yellows; because the oxide of iron, whiclh 
serves as a basis to the former, is vtty apt to attach it- 
self too copiously td the linens and cottons on which 
die iron liquor is printed; and unless the redundant part 
be carefully removed in the cleansing operation, (which 
is a work of some difficulty,) it will remain, and be 
afterwards attracted and separated by the colouring mat- 
ter of the bark in the dyeing vessel; and, uniting there- 
with, it will give the dyeing liquor an olive or drab- 
colour tinge, and greatly tarnish the yellow figures, or 
designs, as well as stain the parts intended to be kept 
white: and, therefore^ whenever the iron liquor is to be 
printed upon the same piece with the aluminous mor- 
dant, the former should be diluted as much as it will 
bear, without making the liquor too weak to afford a 
sufficient basis for the colour intended to be afterwards 
dyed upon it. By such dilution, joined to proper care 
in cleansing, the yellows may be made to come out of 
the dyeing liquor perfectly untarnished; which other- 
wise they will not do, at least when accompanied with 
any considerable proportion of figures, or designs, which 
have been printed with iron liquor. 

Having premised thus much concerning the opera- 
tions of printbg and cleansing, I now proceed to that 

Vol. II. S 
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of dyeing with the quercitron bark. For this, a suitable 
portion of the bark, previously ground, is first to be put 
into a dyeing pan, or vessel, with cold water, and the 
pieces to be dyed immediately after; a small fire is then 
to be lighted under the pan, so as gradually to warm 
the water; and, while this is doing, the pieces are to be 
slowly turned by the winch, in order that the colouring 
matter may apply itself equally: when the liquor be- 
comes a little more than blood-warm, the colours will 
take sufficiently quick, and prove more lasting than they 
do when raised more hastily; because in a moderate 
warmth the colouring particles (as was before observed) 
have time, and are enabled to adjust themselves more 
accurately, and unite themselves more closely, to the 
particles of alumine, than they can do when hastily 
thrown and accumulated by a greater heat upon the 
printed figures or designs. And I have repeatedly founds 
that samples slowly dyed with the bark in this way, be- 
ing exposed to the sun and air along with others dyed 
more expeditiously in a boiling heat, proved much the 
most lasting. And if the quercitron yellow has at any 
time been found less durable than that of the weld,^ it 

* BerthoHet, in the last edition of his Elements, &e. has appro- 
priated a chapter exclusively to the quercitron bark; which he be- 
gins with the following observation: ^ C'est a Bancroft que Ton doit 
Tacquisition de cette substance tinctoriale: il a donn6 une ample 
description de ses proprietes et des usages auxquels elle est propre: 
nous allons en presenter le sommaire," 8cc.; and after having done 
this, he adds ^ on doit indulutablement regarder le quercitron 
comme une substance tres utile en teinture;" but after thus bearing 
testimony to its utility, he intimates a belief, that the colour whidi 
it affords is not so lasting as that of weld. But if there should be, as 
has sometimes appeared probable, some little foundation for such 
a belief^ the difference i» much more than compensated by the great 
advantage which the quercitron bark possesses of producing no 
discoloration to the grounds, or parts intended to remain white, 
sufficient to require a similar exposure on the grass by which the 
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can only have been so, through some defect in the mode 
of dyeing, at least if there was none in the mordant. . 
Hitherto the bark has generally been used with too 
much heat at first. I say 2X firsts because after the co- 
lour has been slowly raised, by liquor moderately warm, 
to nearly the proper height, a boiling heat will do no 
Iiarm, excepting that of occasioning a little more stain 
or discoloration upon the parts intended to remain white; 
and though the avoiding of this is an additional motive 
for applying the bark in water of a moderate warmth 
only, yet this of itself might not be a very powerful 
motive, because such stains from the bark are much 
more easily removed than those resulting from weld. 
But the most essential difference between these vegeta- 
bles, respects the degree of heat by which their several 
colours are most permanently fixed upon linen or cot- 
ton; that of weld requiring at least a scalding, if not a 
boiling, heat to render it lasting, whilst the bark colour, 
as has been already observed, proves most durable when 
applied in water but little more than blood- warm. And, 
indeed, I have found, during the summer months, that 
cottons printed with the aluminous mordant were able 
to imbibe a good, though not a very high, yellow, by 
only remaining a few hours with bark in water of the 
heat of the open air, (in which it was placed,) and with- 
out any considerable stain or discoloration upon the parts 
not printed. A piece of the calico so dyed in the heat of 
the atmosphere only, being cut off and further dyed with 
the bark in boiling water, it imbibed a greater body of 
colour; but a sample of this, and of the former or paler 
yellow, being equally exposed to the sun and air, I found 
at the end of three weeks, that the latter, which had 

veld yellows always suffer, and are often g^reatly injured^ particu- 
larljr in winter, when the hlcaching process is often necessarily 
eonunued several months. 
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been the. deepest, retained no more bpdy than, tliMi^ier^ 
the additional colouring matter, which in a boiling ti^ 
had been enabled to apply itself upon the aluminoun 
basis, having been all discharged during this exposure, 
to the weather. A fact which seems to indicate, tba|;; 
when the alumine has attracted to itself a certain, portiont 
of colouring matter, any addition made to it afterw^rda*. 
by the aid of heat, will be l^ss permanently fixed* and, 
therefore, liable to be more speedily rjsmovedby any oC 
the causes which, usually contribute tathe decay of co- 
lours- 
All the different shades of yellow may. be obtaine4: 
fix)m the quercitron bark by varying the quantity, and; 
applying it with greater or lesser degrees of heat during' 
a, longer or shorter time. By using the bark sparingljr 
in water only, blood- warm, pale delicate yellows, may be 
raised in about fifteen or twenty minutes, and. the parts 
intended to be kept white will receive scarcely any. 
discoloration; by a larger proportion of bark, and by 
keeping the pieces for a longer time in the dyeing U^ . 
quor, though without increasing its heat, a full and 
clear lively yellow may be produced; and by a stiU 
greater proportion of the bark^ and .a prolongation of 
the dyeing operation in a scalding heat during the latter, 
part of it, the colour may be railed, first to a hig^- 
golden, and afterwards to a very full brownish yellow«r 
The quantity, therefore, of bark to be employed, must 
always depend upon the nature and closeness of the 
figures and impressions which are to be dyed, and the 
height or fulness of, colours intended to be produced* 
Commonly, however, one or two pounds of bark will 
suffice for each piece; but, where too little has been 
employed at first, a farther quantity may be afterwards 
added without inccmvenieace; and, when the dyeing is 
to be performed- in a very moderate heat, it will always 
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be most advantageout^ to employ a litde more bvk than 
i». necessary; which may be done without any loss of 
colouring matter, because other pieces may be after. 
wards dyed^ with a fiirther supply of bark, in the same 
fiquor; and I have, found that yellows, whether dyed 
fiiom bark or weld, commonly prove most, durable when 
the dyeing liquor has been somewhat plentifully stored 
wgith colouring matter; and, in general, I think it best 
to* employ the bark so freely, as that the liquor may be 
strong enough, without being made more than bloods 
warm» to produce full bright yellows in the space of 
half or. three quarters of an hour; the tinge, or disco* 
loration, which the parts not printed imbibe from the 
bark' in. this way not being half so great as that pro- 
duced by weld, and it being afterwards discharged with 
less than- half the time and trouble which even an equal 
degree of stain. from the latter would require. Indeedi 
where the pieces have been at first. well cleansed from 
all loosely adhering and superfluous particles of the 
aluminous or ferruginous bases, the discoloration from 
bark generally proves so inconsiderable, that by rincii^* 
or washing them in cold, and more, especially in warm 
water, it may be sufficiently removed without either 
bnmmng. or bleaching, excepting where the unprinted 
parts are required to be uncommonly clear and whites 
uA when this is the case, I think it best to add after 
the. rate of one pound of cream :of tartar, in powder, for 
every twelve or fourteen pounds of bark, putting the 
taitar. into the. water immediately after the bark, and 
then dyeing the pieces^ as I have already explained. 
The tartar used in this way wilt contribute much to- 
wards keeping the white or unprinted parts free from 
stain or discoloration; .and it will, moreover, give the 
quercitron yellow that bright, clean, and delicately green- 
ish hue which is sought for in the weld, so as to make 
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the former resemble the latter. But, as the tartar tends 
to keep the quercitron yellow from taking so fast, or 
rising so high, as it would otherwise do, the liquor 
xna)% in this case, be made hotter in the latter part of 
the operation. On the contrary, if, instead of tartar, one' 
pound of clean white potash be added for every thirty- 
pounds of bark, a very high, and, at the same time, a 
very bright yellow will take so quickly, that the liquor 
should never be more than blood-warm: and, though 
the unprinted parts may seem a little more stained than 
they are when no potash is used, the stain will be dis- 
charged by thoroughly rincing and washing the pieces 
as usual. 

Some calico printers, not acquainted with the best 
methods of employing the bark, have thought proper 
to join with it a litrie of the decoction of weld:* I can- 
not, however, recommend this practice, because, in 
truth, the bark, when properly used, wants nb such 
assistance, and because the colouring matter of the 
weld does not take permanently without a greater de- 
gree of heat than ought to be employed with the bark. 
It moreover occasions a much greater stain upon the 
unprinted parts, and at the same time degrades the 
madder reds and purples, (where these colours have 
been previously dyed,) much more than the bark. 

It is to be observed, that the very moderate warmth, 
which best suits this kind of dyeing with the bark, does 
not, in general, completely extract its colouring matter, 
at least from such parts thereof as are not finely ground; 
but, being tied up in a bag, it may be afterwards boiled 
separately in water, and the decoction so made may be 
employed for dyeing olive and drab colours, where they 
are not intermixed with yellows or reds. Some caHco 

* This practice seems no longer to exist. 
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printers have, indeed, thought it best, in all cases, to 
begin by boiling the bark in a small quantity of water, 
so as fuUy to extract the colouring matter, and then, 
for yellow, as well as drab and other bark colours, to 
put a suitable proportion of the decoction into the dye- 
ing vessel, with clean warm water, and dye the pieces 
therein, adding more of the decoction as wanted from 
time to time. I do not, however, think this practice so 
convenient as that which I have recommended. 

A very ingenious printer in a distant country, and 
warm climate, some time since, favoured me with an 
account of hb method of using the bark, which he con- 
siders as one of the best: ^^ I pound (says he) the bark, 
and boil it in a good quantity of water, say twenty-five 
gallons to seven pounds of bark; after which I let it 
settle, and pour oft* the clean decoction; of which I add 
a portion to a tub full of clean cold water, and imme- 
diately, with the hand, pass a quantity of clean rinced 
(printed) cloths through the water; they take on colour 
very quickly, and it appears fresh and beautiful: I then 
add another portion of the decoction, and bring out a 
pretty full yellow; meanwhile I have my large copper 
ready with clean water as warm as the hand can well 
bear, and to this I add also a portion of the decoction; 
and then remove the cloths from the tub into the cop- 
per, and turn them quickly round; by which method I 
obtain the best and most durable yellows: ten or fifteen 
minutes will be long enough to keep the cloths in warm 
water, where a delicate yellow is required." " I found 
it easy," continues the writer, " to manage the olive and 
drab colours in the copper; for these^ I use the bark 
which has been once boiled for the yellow; seven or 
eight pounds of it are to be boiled in twenty-five gallons 
of water, and then the whole is to be thrown into a cop- 
per containing about 250 gallons; through which I pass 
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about 225 yards of cloth perfectly well iinced, or, if ^ 
fee heavy work, only about 180 yards, which are to bfe 
turned quickly round: I begin with a tnoderate fire, 
which, in half an hour, is to be raised so as to make thb 
water almost boil. Here, and especially for d(fve colours, 
I use a little sumach, which requires considerable he^t 
before it produces any good effect; and, therefore, t 
think it useless for yellow, which the bark produces 
with so little heat. I have seldom allowed more than an 
fcour for such olives, drabs, and doves; and I never join 
yellows with them, because the grounds will in this way 
be so much stained as to require more bleaching than 
the yellows can bear without injury; but doves, olives, 
and drabs, stand the bleaching, and remain unimpaired 
after the grounds arc become perfectly white." This 
account the writer concludes by saying, " Ihave been 
able to do more variety of work with the bark than 
with any other colouring matter yet known; it h pleas- 
ing to work with, as it takes effect quickly, and is very 
easily managed by any person who knows the business 
of neutralizing salts, and preparing cloth to receive 
colour." 

The rule which this gentleman seems to have pre- 
scribed to himself, of never joining the drab and dove 
colours to the yellow, is, I believe, much too rigid; fof 
though, in truth, it is impossible to dye perftrctly 
bright yellows where they are intermixed with any 
considerable proportion of what is called the black 
colourj and difficult to do it where the drab and dove 
colours abound very much; yet, in the latter case, 
this difficulty may be very much diminished by using 
the iron liquor of no greater strength than is neces- 
sary, and taking care to have the pieces thoroughly 
cleansed (as lately mentioned) before they are put into 
the dyeing vessel: if this be done, a considerable por- 
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tion of olive, drab, and dove colours may be inter- 
mixed, and even a little of the black, without any ma- 
terial degradation of the yellow. To improve tlie black, 
and darken the drab or dove colours, (which the printer 
is often desirous of doing,) a little Malaga sumach, {rhus 
coriara^) in powder, may be advantageously employed 
with the bark, after the rate of one pound of the former 
to three or four of the latter. It is, I believe, generally 
thought best to raise the colours first with the bark, 
and afterwards change, or darken, the doves and blacks 
by adding the sumach, and continuing the process until 
the desired effects have been produced. My own expe- 
riments, however, lead me to conclude, that time may 
be saved, and every good purpose attained, with equal 
certainty, by putting the sumach into the dyeing ves- 
sel along with the bark, and thus applying the colouring 
matters of both at the same time; taking care, however, 
not to heat the dyeing liquor beyond what the hand can 
bear. In this way the parts unprinted may be kept per- 
fectly white, so as never to need eidier bleaching or 
branning. The sumach, indeed, when put into the water 
at the same time with the bark, and used in this way, 
produces, in an extraordinary degree, the effect of keep- 
ing the white or unprinted parts perfectly clear and free 
from all discoloration; which it probably does by means 
of a particular acid, contained in this and many other 
astringent vegetables: one pound of sumach to three of 
the bark will be amply sufficient for this last purpose; 
and in that proportion the sumach will make the parts 
printed with iron liquor incline towards a purple- colour 
instead of the drab, which quercitron bark used alone 
would produce. 

This change of colour produced by sumach will some- 
time^ render the use of it inconvenient; but when this 
is not the case, a small proportion thereof joined to the 

Vol. II. T 
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bark, as before mentioned, will prove more effectual 
than cream of tartar in preventing even the slii;htest 
stain or discoloration upon the unprinted parts of cot- 
tons topically dyed. 

A gentleman, of whose information I have more than 
once availed myself, some time since brought from Ben- 
gal, and gave me, a parcel of the dried leaves and tops 
of a plant there called D^howahj and employed, as he 
informed me, in the dyeing of topical or field colours, 
by putting a small quantity of it into the copper when 
the colours begin to rise, in order to keep the grounds 
or unprinted parts clear; an effect which, upon trial, I 
found it to produce nearly as well as sumach; and upoti 
dyeing a bit of cotton, which had been prihted with 
iron liquor and the aluminous mordant, separately, in a 
decoction of this plant only, it imbibed colours very 
nearly resembling those of sumach, though the decoc- 
tion itself, even when made very strong, did not disco- 
ver any astringency to the taste. 

The berries of the common Pennsylvanian sumach 
{rhus glabrum) are covered u ith a red farinaceous matter, 
containing a large proportion of an acid, which appears to 
rest-mble that of tartar. These berries employed with the 
quercitron bark, after the rate of one pound of the former 
to twelve of the latter, produced effects nearly similar to 
those of cream of tartar, as already mentioned, in preserv- 
ing the unprinted parts of cottons from being stained, and 
in giving the quercitron yellow the pale greenish com- 
plexion which distinguishes that of weld. Such means 
cannot, however, be employed where very full high 
yellows are wanted; and when this is the case, if the 
grounds or unprinted parts are required' to be perfectly 
clear and white, it may be best to employ a little clean 
soda in the dyeing, as lately mentioned, and afterwards to 
spread the pieces for a iday or two upon the grass, laying 
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what is caHed the wrong side upwards, as is practised 
with other field colours. Those of madder and wtld« 
indeed, always require this operation, though it cannot 
be wanted for those of the hark, except in the single 
case just mentioned; and then only for a very short time, 
unless it be ip rainy or cloudy weather, when this kind 
of bleaching proceeds very slowly with all colours, be- 
cause the action of the air is then not only ynassisted 
by the rays of the sun, but obstructed by the water 
which it holds in a state of solution. 

Messrs T. H. and son, very ingenious dyers oi printed 
velverets, fustians, &c. near Manchester, some time since 
kiformed me of their having purchased the knowledge 
of an advantageous method of using the bark for this 
particular kind of dyeing, and of their having practised 
it with so much success as to have wholly laid aside the 
use of weld. This method they afterwards gave me an 
account of, in consequence of my offering to repay what 
it had cost them; which 1 did, from a desire to afford 
die public all possible information on this subject. Their 
account is as follows, viz. 

^^ In using the quercitron bark, for every four pieces 
of half-ell velverets, about forty yards long, we take 
eight pounds of the light-coloured bark, and put it into 
a cask large enough to hold about seventy gallons, open 
at the top, and provided with a spigot and faucet, placed 
about six inches from the bottom, to draw off the liquor: 
we fill this cask with boiling water, stir it well, and let 
it remain upon the bark for three hours or more; and 
then after the (printed) goods have been well washed 
out of the dyeing liquor, for the four pieces we put four 
pounds of Malaga sumach into a copper nearly filled with 
water, and with a very little fire under it; in this we put 
and keep the goods for about one hour, during which the 
dove or drab colours may be rendered sufficiently dark 
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by keeping the liquor, at most, a little more than blood' 
warm. When the goods are taken but of the sumach 
liquor, they must be rinced in water, and whilst this 
is doing, we draw the clear bark liquor out of the cask, 
and put it into a copper with as much water as will serve 
to dye the goods conveniently; we then light a fire, and 
gradually bring the liquor to a blood warmth in about an 
hour, keeping the goods therein till the yellow becomes 
sufficiently dark or full, and taking care that the liquor 
be not made too hot. The goods, being well washed 
after dyeing in thb way, will be found white without 
branning." 

It ought to be remembered, that according to thb 
method, the sumach is to be applitrd separately before 
the bark^ instead of being applied after or along with it, 
as I have just recommended in calico printing. How far 
this method may be preferable to the other for the 
dyeing of printed velverets, future experience must de- 
termine; though, certainly, that of Messrs. H. and son 
ought, on this point, to have great weight, even at pre- 
sent. In calico printing, however, this method of apply- 
ing the sumachiand bark has been tried, not only by 
the experiments which I have made upon a small scale, 
but by those which an ingenious calico printer made 
sometime since on a larger one, at my desire; and in 
both, without affording any reason to prefer it over the 
other.* 

• Some years after the preceding parts of this chapter were 
first published, and in consequence of M. Seguin's discovery, re- 
specting the tanning principle in vegetables, it occurred to me to 
to try the effect of gelatine, glue, or animal jelly, in separating 
and precipitating that principle, of which a large proportion noto- 
riously existed in this, as well as other oak barks; and with this 
view I added a little of a solution of the whitest glue among that 
commonly sold, to the water, in which I dyed bits of calico, that 
had been impregnated with the alumbous and ferruginous mor- 
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It can hardly be necessaty for me to mention here, 
that the quercitron yellow produces a green upon an in- 
digo blue, and an orange upon the madder red, in the 

dants, and I have found, aa I had, in some degree, expected, that 
by this separation and precipitation of tannings the yellow then 
dyed was rendered more delicately clean and pure than it would 
otherwise have been, and that the 9light discoloration of the white 
grounds, commonly observed, was, if not completely obviated, at 
least much diminished: since that time this use of glue has become 
l^eneral among the calico printers, and with so much benefit* in 
securing both the yellows and the white grounds from the disco* 
loration which, though slight, had before commonly resulted from 
the presence of the tanning principle, that the use qfweld in calico 
printing^ luu, 09 I am informed^ been entirely laid amde Jar that qf 
the quercitron bark^ at least in this kingdom. 

The following method of employing glue and sumach with <]uer- 
citron bark, is extracted from a letter written by one calico printer 
to another. 

M For dyeing the pieces, after they have been well cleansed, I re- 
commend two pounds of the best glue, eight pounds of 9umach, and 
eight pounds of bark, well ground, to be put together into a copper 
over night, if convenient; these quantities will be sufficient for six 
of your heavy pieces. When the copper is made a little warm, thfr 
glue, if stirred, will soon disperse itself through the water, and 
produce its effect upon the colouring matters, and the parts which 
have been printed with the mordants will speedily attract the dye; 
so that by proper management the grounds may be made perfectly 
white^ only by washing the pieces when they come out of the cop- 
per; though you may pass them through hot water, if you think it 
necessary. When you have blacks and drabs to follow your yel- 
lows, the above proportions will be best; though they may be va- 
ried according to the nature of your work; e. g. you may employ 
to ten pounds of bark, six or eight of sumach. In all cases you may 
ground in the yellow on the table with the drabs, which will do 
away one fourth of the grounding, and you may bring all your yel- 
lows out of the copper without any stain upon the grounds. Chintz 
work will not tinge the lay work; and this will be the case with 
olive and chocolate colours; and as they never need branning, or 
bleaching, the colours will not be impoverished by these opera- 
tions; and the whole process may be finished in less time than is 
required merely to boil the weld.'* 
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same way Sf and by the same means, which enable Ac 
weld to produce these qolours in calico printing. Nor 
Deed I mention the advantage which the b^rk possesses 
over weld in this way, by not tarnishing the madder co- 
lours upon pieces where such colours have been pre- 
viously dyed; this advantage being now generally known 
and acknowledged. 

Of the Uses of Quercitron Bark^ in producing Topical 

Yellow and other colours j prosubstantively, upon Cot^ 

ton and lAnen* 

By the denomination of prosubstantive topical colours, 
I mean certain mixtures, in which the colouring matter 
and the mordant or basis are combined in a fluid state^ 
fit to be applied togetlter by the pencil, block, 8cc. to 
linen or cotton, as explained at page 266 of volume L; 
these are what calico printers have usually named che- 
nuical colours; an appellation too vague to be retained in 
a work which aims at precision and systematical ar- 
rangement. 

' Were it possible to obtain a sufficient number of last- 
ing and bright colours of this kind, at a moderate ex* 
pense, the art of calico printing might be practised with 
but little trouble, and would soon reach the highest de- 
gree of perfection. Whether so many of these ever will 
be discovered, as to render topical dyeing unnecessary, 
I know not; but if we cannot obtain all that is desirable, 
in this respect, the art will, at least, derive benefit from 
any improvement in the few prosubstantive topical co- 
lours now in use; and more especially from any addition 
to their number. 

My readers already know that alumine, or the earth 
of alum, when dissolved, especially in the acetous acid, 
and conveyed into the pores of linen or cotton, is able 
afterwards to attract to itself difkrent adjective colouring 
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matters, applied either by general or by topical dyeing, 
so as to produce lasting r d, yellow, and other colours; 
and it is much to be regretted that, for reasons which I 
have endeavoured to explain in other parts of this vo- 
lume, the same mordant will not produce colours equally 
permanent, when it has been previously mixed with the 
colouring matter, and is afterwards applied (with it) 
topically to linen or cotton. The difference in this re- 
spect, is, indeed, very great among the madder colours; 
those dyed upon an aluminous basis, applied separately, 
being always very durable, whilst those given by pro- 
substantive topical application, (the colouring matter 
and mordant being first united,) fade and decay very 
speedily. iTie difference is, however, so much less 
when colours are produced in these different ways from 
quercitron bark instead of madder, that I can with con- 
fidence recommend the bark, as affording better and 
more durable prosubstanlive yellows for topical appli- 
cation, than any thing else yet discovered. The most 
simple yellow of this kind which I have to offer, may 
be prepared in the following way and proportions, viz. 
For three gallons of prosubstantive tingent liquor, let 
three pounds of alum, and three ounces of clean chalk 
be first dissolved in a gallon of hot water, and then add 
two pounds of sugar of lead; stir this mixture occa- 
sionally during the space of twenty-four or thirty-six 
hours, then let it remain twelve hours at rest, and af- 
terwards decant and preserve the clear liquor; this being 
done, pour so much more warm water upon the remain- 
ing sediment, as, after stirring and leaving the mixture 
to settle, will afford clear liquor enough to make, when 
mixed with the former, three quarts of this aluminous 
mordant, or acetite of aluminc. Then take not less than 
six, nor more than eight, pounds of quercitron bark, pro- 
perly ground, put this into a tinned copper vessel, with 
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four or five gallons of clean soft water^ and make it boii 
for the space of one hour at least, adding a litde more 
water, if at any time the quantity of liquor should not 
be sufficient to cover the surface of the bark: the liquor 
having boiled sufficiently should be taken from the fire> 
and left undisturbed for half an hour, and then the clear 
decoction should be poured off through a fine sieve or 
canvass strainer. This being done, let six quarts more 
of clear water be poured upon the same bark, and made 
to boil ten or fifteen minutes, both having been first 
well stirred; and being afterwards left a sufficient time 
to setde, the clean decoction may then be stradned off, 
and put with the former into a shallow wide vessel tm 
be evaporated by boiling, until what remains, being 
joined to the three quarts of aluminous mordant before 
mentioned, and to a sufficient quantity of gum or paste 
for thickening, will barely suffice to make three gallons 
of liquor in the whole. It will be proper, however, not 
to add the aluminous mordant until the decoction is s» 
far cooled, as to be but little more than blood-warm, 
and these, being thoroughly mixed by stirring, may 
afterwards be thickened by the gum of Senegal, or by 
gum Arabic, if the mixture is intended for penciling; 
or by a paste made with starch or flour, if it be intended 
for printing. 

Where gum is employed, it will be proper first to 
dissolve it in water, using only what is barely sufficient 
to produce a solution, lest a greater quantity of water 
should increase the mixture beyond the quantity of 
three gallons, for which the portions of bark and alu- 
minous mordant here prescribed, will properly suffice, 
but not for more, without weakening the colour in some 
degree; and for this reason, it may be safest to evapo- 
rate the decoction rather more than seems necessary; 
because, when mixed with the other ingredients, if the 
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whole proves to be less than three gaUons, the defi- 
ciency may be readily supplied by a little warm water. 

In preparing this mixture, however, great care must 
be taken to thicken it only so much as may be neces- 
sary to keep it from running or spreading l^eyond the 
proper limits; since every degree of thickening, beyond 
this point, will hinder the colouring nuitter from pene- 
trating sufficiently into the fibres of the linen or cotton, 
and thereby render the colour superficial and feeble. 

When this prosubstantive mixture, (which I shall 
distinguish as No. 1,} after being duly prepared, has 
been applied to linen or cotton by the pencil, or other- 
wise, the pieces should be thoroughly dried by a stove 
heat, then soaked in lime-water, and afterwards stream- 
ed or plac(sd in clean running water, to remove the su- 
perfluous colour; and if running water be wanting, other 
water should be copiously employed for this purpose, 
thickened with chalk and cow*dung. 

A good lively yellow may be produced in this way, 
not indeed quite so lasting as that obtained when the 
mordant alone is applied first, and the colouring matter 
sdlterwards, by topical dyeing; it will, however, be able 
to bear the action of sun and air, and also of soap in 
washing, for 'so long a time, as almost to deserve the 
appellation of 2i/ast colour. 

It must, however, be observed, that this yellow, 
though nearly, or quite as high as that given by topical 
dyeing with either weld or quercitron bark, does not 
prove so high and full as is desirable for this mode of 
application; since colours whieh are applied by the pen- 
cil bear but a small proportion to the others with which 
they are intermixed, and are, therefore, required to be 
more strikingly JuUj that they may not be overlooked; 
and it is only in this respect that the colour obtained 
from French berries, (Rhamnus infectorius,) and called 

Vol. II. U 
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the herry yellow, has g^ven any degree of satisihctiQiif 
it being of all others the most fugitive and faUackms. 
To relieve calico printers from all temptaticm to use a 
ccrfour, which, being fitted only to deceive, ought never 
to have been used, I have made frequent trials with the 
quercitron bark, joined to almost every possiUe mor- 
dant or basis; and of these, some have been- attended 
with success, though the means employed in several of 
them, are either too expensive or too difficult of appli- 
cation for general use, by persons not versed in chemi- 
cal operations. There are others, however, not liable to 
these objections; and, perhaps, all things considered, 
the most convenient among the several means of raising 
the quercitron yellow for prosubstantive topical applica- 
tion, and, at the same time, of increasing its durability, 
may be found in the nitrate of copper, and the nitrate^ 
of lime, added to the mixture. No. 1, just described.* 
It is, indeed, true, that some of the solutioiis of tin pro- 
duce still higher yellows with the quercitron bark; but 
they are liable to at least two objections, which will ^ 
particularly mentioned hereafter. 

If copper, in small pieces, be put by a little at a 
time, into a large open glass vessel, partly filled with 
single aqua-fortis, until the acid can dissolve no more 
o£ the metal; and if the solution be left c^n to a fi^e 
aocess of air, it will soon be wholly converted into blue 
crystals, which are, what I meant at present, by the de- 
nomination of nitrate of copper. About one pound and 
a quarter of this salt may be added to the three gallons 
of prosubstantive yellow. No. 1, together with four 

* A very chetp and osefiil compoaition of this kind may be 
made) by dissolving, in a ntrong decoction of the quercitron bark» 
a mi^Lture of powdered alumt with half its weight of sulphate of 
copper, and one eighth of its weight of carbonate of 8oda<-*4uid af- 
terwards thickemng the solution by garni fcc. aa usual. 
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ounces of pure unslacked lime, previously mixed with 
eight ounces of single aqua-fortis* Clean oyster.shells, 
or marble thoroughly burnt, will afford the best lime for 
this purpose; which should be beaten into powder be- 
fore it is put into the aqua-fortis, to form the nitrate of 
lime here wanted. This, as well as the nitrate of copper, 
should be added to the decoction of bark, before-men. 
tioned, soon after the aluminous mordant, and before 
the liquor has been thickened, by gum or paste; and 
the mixture should afterwards be well stirred, and kept 
a little more than blood* warm for half an hour before 
the thickening is added. 

The nitrates of copper and of lime, joined in this way 
to the mixture of No. 1, will considerably raise the yel- 
low colour, and also enable it, for a longer time, to 
withstand the action of sun and air; they will also ena- 
ble the colour to bear the action of vinegar and weak 
acids a little better than it otherwise would, though I 
do not consider this last as any test of the goodness c^ 
a colour, nor as being a circumstance of any great im- 
portance. This prosubstantive colour I shall distinguish 
as No. 2; and, considering that the bark in this way 
affords a colour full as high, and infinitely more lasting, 
as weU as cheaper, than any which can be obtained from 
French berries, I think those calico printers, if there 
should be any, who may hereafter continue to employ 
the latter, will show themselves strangely unmindful of 
their own interest, as well as of their duty to the public, 
and the credit of their art. 

The nitrate of alumine, employed as a mordant with 
the decoction of bark, produces a prosubstantive topical 
yellow of considerable durability; but it is apt to acquire 
too much of a brownish complexion. 

The muriate of alumine, mixed with the decoction of 
bark^ produces in this way, effects very similar to those 
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of common alum; and this is also the case where a tar- 
trite of alumine is employed. Alumine dissolved in the 
pyro-lig^eous acid, being tried with the bark in this way, 
produced effects perhaps a little, though but a very little, 
better. 

None of the solutions of alumine by potash, soda, or 
ammonia, succeeded as mordants with the bark, for 
topical application, so well as the solutions made by 
acids. 

If a decoction be made from six or eight pounds of 
bark, as directed for the preparation No. 1, but without 
any of the aluminous mordant, and if two pounds of the 
nitrate of copper, lately described, be dissolved therein 
whilst a little warm, and the mixture afterwards pro- 
perly thickened, it will produce, when applied to linen 
or cotton, a good prosubstantive yellowish green^ capa- 
ble of bearing exposure to sun and air, and washing 
with soap, so as almost to deserve the name of a fast 
colour. By adding four ounces of lime, mixed with 
eight ounces of aqua-fortis, the colour will be improv- 
ed; and it may be rendered still more beautiful, and, I 
think, a little more lasting, by adding immediately &fter 
the nitrate of copper, one pound of ammoniate of cop- 
per, made by pouring a pound of the liquor ammoniae, 
of the London Dispensatory, into a close glass vessel, 
with a sufficient quantity of filings^ or small bits, of cop- 
per, and keeping the vessel closely stopped, until the 
alkali has combined with as much copper as it can dis- 
solve, and thus acquired a very beautiful deep blue co- 
lour. This yellowish green prosubstantive mixture I 
shall distinguish as No. 3; and, I believe, there are no 
other means by which a similar colour can be obtained 
of equal beauty and durability. 

The ammoniate of copper alone produces, with the 
decoction of bark in this way, a greenish yellow deserv- 
ing of notice. 
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The acetite of copper (verdigrise dissolved by vine- 
gar,) mixed with a decoction of the bark, and topically 
applied upon cotton, produces a full brownish yellow, 
which, however, proves not so lasting as either No. 1, 

or No. 2. 

And the muriate of copper, with the decoction of 

bark, produces in this way a yellowish olive, which 

soon fades upon linen and cotton. 

It has already been noticed, that cottons impregnated 
with the oxides or solutions of tin as a basis of colour, 
and then dyed with quercitron bark, imbibed colours 
highly beautiful, and capable of resisting the action of 
boiling soap-suds, as well as of strong acids; but, at the 
same time, fugitive when exposed to the sun and open 
air, a defect which it would have been reasonable to ex* 
pect, even in a greater degree, where the tin basis, in- 
stead of being previously fixed in the cotton, was first 
united to the colouring matter, and afterwards applied 
therewith prosubstantively. A contrary eficct, however, 
really takes place, in some degree, because the oxide of 
tin has greater affinity to the fibres of cotton, after a 
previous combination with the colouring matter, than 
it has separately. 

If a decoction be made from six pounds of bark, as 
for the preparation, No. 1, (but without any aluminous 
mordant), and one pound, or one pound and a quarter, 
of the murio- sulphate of tin, so often mentioned, be 
added, the mixture being afterwards well stirred, and 
properly thickened, will afford a very bright and full 
prosubstantive yellow, liable, indeed, to become a little 
brown by exposure to the sun and air; but, at the same 
time, of considerable durability, and able to withstand 
the action of acids or boiling soap-suds. It must, how- 
ever, be remembered, that the oxide of tin has a stronger 
attraction than that of iron, for most vegeublc colour. 
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ing matters, and especially for that of madden wd, 
dierefore, when prosubstantive colouring mixtures, con- 
taining solutions of tin, like that just mentioned, are 
applied closely upon madder purples, or blacks, (made 
such by the oxide of iron,) these latter colours will be* 
come red wherever they are touched by these mixtures. 
And for this reason, whenever a prosubstantive yellow 
is wanted to be laid immediately upon the edge of a 
dark madder colour, (which^ is most frequently the 
case,) it will be proper to employ the preparation No. 2. 

The nitro*muriate of tin, made with about two parts 
of nitric to one of muriatic acid, produces, in this way, 
with the decoction of bark, a very high lively yellow, 
capable of resisting strong acids, boiling soap, &c» but 
very liable to become brown by exposure to the sun 
and air; an effect which I found lemon juice had the 
power of preventing, in spots, which, for another pur- 
pose, had been wetted therewith. Olive oil, applied so 
as to cover yellow spots or figures produced by the de- 
coction of bark and nitro- muriate of tin, appeared to 
have no effect in defending or preserving the colour 
from injury by exposure to the sun and air; and linseed 
oil, applied in the same way, did m^iifest harm, the 
spots covered by it having acquired a blackish hue after 
a few weeks exposure to the weather. These, joined to 
other facts, may hereafter help us to sontd useful con- 
clusions. Muriate of tin, with the decoction of bark, 
applied prosubstantively to cotton, affords a very lively 
delicate yellow; but it is less capable than, the former of 
resisting the action of soap and of acids; nor does it long 
bear exposure to sun and air. This is also true of th^ 
yellow produced in this way by the tartrite of tin and 
decoction of bark. 

The sulphate of tin, mixed with a decoction c^ the 
bark, and applied in this way to cotton, gives a kind of 
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cmnamon ccAour safficientijr lasting. Phosphate of tin 
produced only a dutt brownish yellow with the decoc- 
tion of bark. Tin, dissolved by cream of tartar, mixed 
with twice its weight of muriatic acid, produced, with 
a decoction of the bark, prosubstaotively upon cotton, 
a very lively strong yellow, of considerable durability. 
I have tried many other solutions and combinations of 
tin with the bark, and, indeed, almost every one which 
it IS possible to form, but without any effects better 
than those which may be obtained from the mixtures 
already mentioned. My readers, therefore, will not re- 
quire a particular account of them, especially as the use 
of all prosubstantive yellows which contain solutions of 
tin, though they afford by much the highest and most 
beaut^l colours, must prove very limited, by reason of 
their effect of reddening the dark madder colours. 

It has been already observed, that the decoction of 
bark with the nitrates of copper and lime, and the am- 
moniate of copper, produces a good prosubstantive yel- 
lowish green; and this may be rendered darker and 
fuller by superadding a portion of the logwood blue* 
Two calico printers have assured me, that by combin-- 
ing the bark and logwood with particular solutions or 
preparations of copper, they had been able to obtain a 
green, for topical application^ so fast as to bear the pro- 
cess of field bleaching without injury; and one of them 
declared, that it was by adding to a decoction of bark 
and logwood, bmled together, a suitable portion of sul- 
|diate. of copper and of verdigrise, with a little potash; 
this last, and the effervescence which is produced, he 
seen>ed to think of importance. As yet, however, my 
endeavours to produce a green fully answering this des- 
cription have not succeeded, though they have several 
times been aittended with such appearances of success, 
as win induoe me to make ferther trials. Those hitherto 
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made seemed to have failed principally by the want of 
sufficient permanency in the blue or logwood part of the 
green colour. A great number of experiments, made at 
least seventeen years ago, taught me, that a beautiful 
prosubstantive blue, capable of resisting sun and air for 
a considerable time, when applied topically upon linen 
or cotton, might be obtained by combining the colour- 
ing matter of logwood with the sulphate of copper and 
the ammoniate of copper; a fact which I communicated 
to several calico printers, who have acknowledged its 
beneficial effects. 

Six pounds of logwood boiled with water, as directed 
for the quercitron bark, will afford colouring matter 
enough for three gallons of liquor when thickened; to 
this decoction, whilst warm and before it is thickened, 
two pounds of blue vitriol may be added, and as soon 
as it is dissolved, two pounds of ammoniate of copper, 
made as already explained, and the liquor, after being 
well stirred, may be thickened and applied as usual. By 
substituting the nitrate of copper for the sulphate of that 
metal, a dark blue may be produced, equally durable, 
but not so lively and beautiful; though I think this last 
rather preferable to the other, for the purpose of form- 
ing a prosubstantive green with the quercitron yellow; 
for which purpose it will be sufficient to mix as much 
of this logwood blue with the yellowish green, No. 3, 
as may serve to produce the particular shade of colour 
wanted; or the logwood blue may be added to the yel- 
low. No. 2, for the like purpose. And though the greens 
produced in these ways are not so lasting as to deserve 
to be called fast colours, they are as good as any which 
I have yet been able to produce by uniting the quer^ 
citron and logwood colouring matters, and, indeed, are 
such as it may be often convenient to employ* 

If a suitable portion of strong iron liquor be mixed 
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with a decoction of the quercitron bark, made as akeady 
directed, and the mixture be properly thickened, a pro* 
substantive drab colour of some durability for topical 
application, may be produced; and this mixed with an 
equal portion of the preparations, No. 1, or No. 2, will 
produce an olive. If a solution of iron, by a diluted 
muriatic acid, or by a diluted nitric acid, be employed 
for this purpose instead of iron liquor, it will produce 
colours a little more lasting; but these solutions should 
be employed sparingly, that they may not hurt the tex- 
ture of the linen or cotton to which they are intended to 
be applied. 

Zinc, dissolved by the sulphuric,* the nitric, and the 
muriatic acids, separately, and mixed with the decoc- 
tion of bark, produces brownish yellow colours of dif- 
ferent shades, but none of them sufficiently lasting when 
topically applied upon linen or cotton. 

Mercury, dissolved by the different acids, produced 
with the decoctions of the bark different brown and yel- 
lowish brown colours, but none of them more durable, 
in this way, than those afforded by different solutions of 
zinc. 

The nitro-muriate of platina, mixed with a suitable 
portion of decoction of bark, and topically applied either 
to linen or cotton, produces strong full-bodied snuff co- 
lours, which bear the action of acids and of the sun and 
air. 

The nitrate of silver, mixed with a decoction of the 
bark, produces, by topical application upon linen or cot- 
ton, strong dark brown and cinnamon colours of consi- 
derable durability. 

The nitrate of lead, with the colouring matter of bark, 
produces in this way a drab colour of equal durability. 

The nitrate of bismuth, with a decoction of the bark, 
produces a very full and strong brownish yellow, which 
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would prove lasting, were it not liable to become almost 
black by alkaline sulphures, by sulphurated hydroge- 
nous gas, and sometimes by the action even of common 
soap. 

The muriate of bismuth produces a drab colour with 
the bark, and the sulphate of that metal a yellow; but 
neither of these are lasting upon linen or cotton. 

The nitro-niuriate of antimony produces with the. 
bark, a kind of snuff colour of some durability on linen 
and cotton; and different shades of brown were pro- 
duced in this way by the nitrate and the muriate of 
cobalt with the bark, which, however, soon faded by 
exposure to sun and air. 

In giving this account of the properties and uses of 
quercitron bark, I have had before me notes of several 
thousands of experiments made therewith, in almost all 
possible ways, and with almost all possible chemical 
agents. But as a detail of their effects would more than 
exhaust the patience of any reader, I shall content my- 
self with stating, as I have here done, the results of 
those which seem most likely to prove useful; and, pro- 
bably, what I have already stated is more than endMgh 
on this subject. I have, however, thought it incumbent 
on me to omit nothing in any degree likely to afford 
useful information respecting a new dyeing drug^ first 
brought into use by my exertions, and which, without 
diem, would, probably, have remained unknown as a 
dyeing drug for ages to come: — a drug* which has al- 
ready produced important benefits, especially to the art 
of calico printing in Great Britain; and is likely here- 
after to benefit other European nations, as well as the 
United States of America, in an eminent degree. The 
consumption has, indeed, hitherto been small, com- 
pared to ;|he probable future increase; but it h^ been 
large, considering the short time since its properties 
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were first made known, and the immense difficulties 
which attend the introduction of all new dyeing drugs: 
it appearing, by the act of the 13 th and 14th of Charles 
II. chl 2, that nearly one hundred years had elapsed 
before ^^ the ingenious industry of modern times had 
taught the dyers of England the art of fixing the co- 
lours made of logwood." And though indigo, the most 
valuable of all dyeing drugs, had been known in Asia 
for at least two thousand years, the use of it was either 
prohibited or restrained for a considerable time in dif- 
ferent European countries, from an erroneous belief that 
its colour was fugitive: so difficult has it always been 
found to bring dyeing drugs into their due estimation. 
But though the quercitron bark has been employed 
only for so short a time, I flatter myself that the ac- 
count which I now offer of its properties and uses, will 
prove much more complete than any yet given of the 
properties and uses of any other dyeing drug, even 
among those which have been known for many ages. 
Had I dope less I might well have escaped blame, '* for 
(to use the words of Sir John Sinclair) no individual, 
or even nation j can carry any art or new invention to its 
ultimate state of perfection. It must be improved upon 
for that purpose, by the investigation and experience of 
others." See his " Plan of agreement among the powers 
of Europe, &c., for the purpose of rewarding discove- 
ries of general benefit to society." 

Article II. Of the juglans alba, or Amerkan hiccq- 
ry. Not only the bark, but the green leaves and the 
rinds of the nuts of this tree, yield an adjective colour- 
ing matter so very similar to that of the quercitron bark, 
tliat all the instructions which I have given respecting 
the latter, will be found applicable to the hiccory; allow- 
ing only for the difference between their respective pro- 
portions of colouring matter; that of the hiccory bark 
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being about one-third less than what is contained in a 
like quantity of quercitron bark. It is this difference, 
joined to the greater difficulty and expense of grinding 
the hiccory bark, it being very hard and tough, which 
has enabled the quercitron bark almost wholly to super- 
sede the use of the hiccory; for, excepting the prosub- 
stantive topical yellows, for which it does not seem to 
answer quite so well, there is, perhaps, no purpose to 
which the colouring matter of the hiccory may not be 
applied with effects as good as those resulting from the 
quercitron bark; and I have sometimes thought, that 
some of the varieties of this tree might be preferable to 
the quercitron bark, for imitating the greenish lemon 
yellow of the weld plant on wool, with an aluminous 
basis* I say of some of the varieties^ because there cer* 
tainly are considerable differences between the shades 
of yellow produced by the several varieties of the hic- 
cory tree; that, for instance, which Marshall calls jug- 
lans alba accuminata, produces a clear lemon yellow, 
whilst the juglans alba minima produces a fuller, though 
not a very bright, yellow; and the juglans alba odorate, 
a yellow which is very full and also very lively. 

Generally, however, the hiccory bark employed in the 
way of calico printing, or topical dyeing upon linen and 
cotton, produces colours very similar to those of the 
quercitron bark, both upon the aluminous and ferrugi* 
nous bases, and with no greater degree of stain or dis- 
coloration upon the parts intended to be kept white. 
This also is one of the vegetable colouring matters, of 
which the U6e was exclusively secured to me for a term 
of years by act of parliament. 
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CHAPTER in. 



Of Madder^^Ruhia Tinctoruniy Rubia Peregrma^ and 

Rubia ManjWhn 



** Craidt profeeto.apad me certe, tnMsUta ipso adminAio antiquitatis: qoantoqne 
major eopia herbanim dieenda rettat. Unto magb adorare priaeomm in inveniendo 
mnun, in tradendo benignitatem tobii.** 

C. Turn teundi BUtvr. Ub. xztii. cap, L 

The genus rubia is of the natural order of stellata* 
which, more than any other, abounds in roots affording 
the red colouring matter. It contains seven species, 
which have been accurately described; though but 
three of these appear to have been employed by the 
dyers of Europe, viz. First, rubia tinctorum, Linn., or 
rubia tinctor, sativa, of Bauhin, (Pinax. 333,) With an- 
nual leaves, a prickly stem, and perennial root This is 
properly the Zm/bm/ madder, and appears to have been 
greatly cultivated in that province, during more than 
three hundred years; the Emperor Charles the Fifths 
having encouraged its cultivation, by particular privi- 
leges conferred on the inhabitants of Zuyderzee, for 
that purpose; and Great Britain alone is supposed for a 
long time to have paid annually two millions of guilders 
(nearly 200,000 pounds sterling) for the purchase of 
Zealand madder; f which is, I believe, never exported 

* i. e. Having their leaves set round the joints of the stem, in 
the form of a«/ar. 

t Berthollet appears to think it uncertain whether the madder of 
the ancients was similar to ours; though I cannot discover anjr 
sufficient reason to doubt of its having been one of the species now 
employed by the dyers in Europe. It is, indeed, true, that in re- 
gard to this, as well as most other productions, the descriptions 
left by the Greeks and Romans are not so pointed and characte- 
ristic as they ought to have been; but as &r as they extend in this 
instance^ they accord very well with the common dyer's madder. 
Dioscoridesj under the name which it bore among the Greeks of 
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otherwise than in a prepared state. To bring madder 
into this state of preparation, the roots, after being ex- 
tracted from the earth, freed in some degree from the 
dust, and dried by a stove heat, are phced upon con- 
cave oaken blocks, each having six stampers plated at 
the bottom with iron bands, which (stampers) are moved 
or worked by horses with suitable machinery. The first 
pounding separates and brings into the form of a pow- 
der the very small roots, with the skin or husk of the 
larger ones, and any earth which may have been left 
adhering thereto; and this powder being sifted, is pack- 
ed separately in casks, and sold at a low price under 
the name of mor mull; but is commonly known in this 
country, only by the latter of these names, and employ- 
ed exclusively for cheap dark colours. A second pound- 
ing separates about one-third of the remaining part of 
the larger roots, and this being sifted and packed sepa- 
rately, is denominated gort gemeen^ ordinary powder, 

E0%tfS»i»Hft (Eruthodanon,) describes its long square stem as being 
armed with hooks, and its leaves as being placed in the form of a 
Mtar around the joints; and after mentioning the colour of the fruit, 
«8 changing from green to red, and, finally, to black, he adds, that 
its long slender roots are red and serve for dyeings and that, for 
this purpose, they tire cultivated with great profit in Galilca, and 
about Ravenna, in Italy, as well as in Caria, &c. (See lib. iii. cap. 
160.) The description of Theophrastus (Hist. Plant, ix. c. 24.) 
agrees very well with this by Dioscorides: Pliny mentions mad- 
der, with its use for dyeing wool, &c., in three several places, un- 
der the name which it now bears, of ru^ia, adding its Greek name; 
in one of them (i. e. lib. xxiv. cap. 1 1.) and in lib. xiz. cap. 3, he 
says, " it grew both wild and by cultivation from slips; and that the 
madder of Italy was most esteemed, especially that which grew 
around the villages near Rome;" he then compares it to a species 
of vetchj (ervilia,) and adds, that it had a prickly stalk with joints, 
surrounded each by Jive leaves spreading in form of an orb or 9iar, 
<< Verum spinosis ei caulis: geniculatus hie est, quinis circa arti- 
culos in orbe foliis." 
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(of ttiadder,) and sold hefe under the name of gefneen 
or gemeens. The third and last pounding comprehends 
ihe residue, or interior^ pure^ and bright part of the 
roots, which, according to Mr, Miller, is packed under 
the name 6f " kor kraps;^^ but in this coimtry, it is 
simply Called crop madder.^ Sometimes, after the mull 
has been separated, all the remaining part is ground, 
sifted, and packed together, under the name of onbe- 
robfde, which consists of about one-third of the gemeen, 
and t'wo-thirds of the crop. In Zealand the madder is 
dried by a veiy moderate heat; and the last pounding 
is chiefly performed by night; day -light being thought 
to detract from the brightness of the colour. Crop mad- 
der, if exposed to a damp atmosphere, attracts moisture, 
and is soon greatly injured by it 

If the roots of madder be examined with a magnify- 
ing g^ass, the interior part will be found to contain a 
considerable proportibn of specks or particles of a bright 
red colour, intermixed, or in contact with a kind of lig- 
neous substance, which, as well as the cortical part, 
seems, unfortunately, to abound with a sort of brown- 
ish yellow colouring matter, called ^wvtf by the French; 
and this contributes to degrade ih^Jine redy which mad-* 
der would otherwise aSbrd; though the degradation may, 
in some degtee, be obviated or diminished by extract- 
ing the colouring matter in water, which is but mode- 
rately warm; the brownish yellow tingent matter not 
being soluble so readily, and in so great a proportion 
as the other, so long as the heat of the menstruum is 
below the boiling point. There is, also, another dif- 
ference, which is, that the brownish yellow tingent 
matter, does not attach itself so permanently as the redj 

* The mull is called « garance courte** by the French — the gc- 
meeD) " garance tm-rob^e;** and the crop, ** garance robSc** — and 
also ^ garance gra/i/ie*' 
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to the aluminous basis; and of this the dyers of the 
Turkey red avail themselves, by separating and dis- 
charging the former from the latter, after both have 
been applied or dyed upon the cotton yarn, &c.; em- 
ploying, for this separation, a solution of soap with 
water heated often above the boiling point; and thus 
obtaining a colour equal in beauty to any which cochi- 
neal would produce upon a similar basis. But this me- 
thod of purifying the madder colour, by an abstraction 
of the brownish yellow part, cannot be employed upon 
wool, which at a degree of heat so elevated^ would be 
greatly injured by soap. 

Water of the ordinary temperature of the atmosphere, 
may be made to dissolve and extract nearly all the red 
colouring matter from madder; but to do this, it must 
be copiously employed; and the colour will be more 
beautiful when the extraction is performed by cold, 
than if performed by hot water: alkalies increase the 
solvent power of water, and especially in regard to the 
brownish yellow (or fauve) part of its colouring matter; 
whilst acids weaken or reduce the red part, if allowed 
to act upon it when. f/;isupported by an aluminous or 
other basis; water is capable of dissolving a larger pro- 
portion of the brownish than of the red tingent madder; 
but for this purpose it requires a greater degree of heat. 

Bartholdi asserts, that the roots of madder contaiii a 
large proportion of sulphate of magnesia; and Bracon- 
not found in them a very considerable quantity of pot- 
ash, neutralized by the malic acid. See Ann. de Chimie 
for June, 1809. D'Amboumay, and some others, have 
pretended that the roots of madder might be most ad- 
vantageously and economically employed when fresh 
gathered; but this pretence is contradicted by the gene- 
ral experience of dyers, who find that, if properly drkd» 
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and afterwards carefully secluded from moisture, they 
will improve by being kept one or two years, even in 
powder. 

Of the appRcatum of Madder to Wool and fTooUen 

Cloth. 

Though the red cdour dyed from madder, upon wool 
impregnated with the aluminous basis, is less bright and 
beauttful than that of cochineal, it has the advantage of 
being cheaper and more durable; and for these reasons 
it is greatly employed, especially upon the cloth wofn 
by British soldiers: of the application of this basis (with 
tartar) upon wool and cloth, as a preparation for this and 
other extractive colouring matters, I have already given 
a sufficient account, at, and between pages 285 and 289 
of my first volume; and though Scheffer has directed a 
much larger proportion of tartar to be employed in this 
preparation, I am confident that he has done so without 
reason, and that no advantage would result from such 
an augmentation of it. Wool or cloth being prepared, 
as described at the pages just mentioned, and good 
crop madder, at the rate of from four to eight ounces 
for every pound of wool or cloth to be dyed (according 
to the quality of the madder, and fulness of colour re- 
quired) being put into a suitable quantity of water in 
the dyeing pan, and the water being gradually warm- 
ed, until it has become almost as hot as the hand cbtl 
wen bear, the prepared and moistened wool or cloth is 
to be dyed therein, by the usual management, taking 
care not to employ more than a scalding heat, until the 
colouring matter has been sufficiently applied; after 
which, it is commonly thought expedient, (in order 
more effectually to^or the colour,) to make the liquor 
boil a few minutes, before the wool or cloth is taken 
out of it. In large dye-houses, more than 600Ibs. in 
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weight of cloth, is frequently dyed with madder at a 
single operation; and when this is finished, and the, red 
part of the madder colour taken up by the cloth, the 
liquor appears to be highly charged with the remaining 
yellow part, which, not having so much affinity as the 
red for the aluminous basis, is not taken up by it in ah 
equal proportion, so long, at least, as the heat continues 
below the boiling point. 

Whether the colour be in reality fixed more perma- 
nently by boiling the dyed cloths a few minutes, as is 
commonly practised at the conclusion of the operation, 
is a question which I am afraid to answer, as the results 
of several trials which I have made were not uniform; 
but if it should be found expedient to employ a boiling 
heat for this purpose, all danger of any harm from it 
might be avoided, by giving it with elean water, in a 
separate pan, to which the cloths might be removed, 
after having already imbibed sufficient colour, with only 
a scalding heat; in this way there would be no danger 
of increasing the extraction of the yellowish brown co- 
louring matter, or promoting its application either to the 
cloth or the aluminous basis. 

When it is thought desirable to render the madder 
red brighter than it can be made by alum and tartar 
only, (as mordants,) some dyers are accustomed to add 
a small proportion of nitro-muriate of tin to the other 
mordants, in preparing the cloth. But a more beneficial 
effect would be produced by reserving this nitro-mu- 
xiate, and employing it with the madder (putting both 
into the water at the same time) for the dyeing opera- 
tion; because, the acids, combined with the tin, will, in 
a Considerable degree, obstruct the extraction of the 
yellowish brown part of the colouring matter; and a 
similar effect may be produced by employing a little 
sour bran liquor along with the madder. Sometimes 
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orchall and Brasil wood are combined with madder, to 
render its colours more rosy; but their clFects are not 
lasting. 

Having witnessed the utility of glue, in purifying and 
bright^ing the colours of morus tinctoria, and quer- 
citron bark, I tried it with madder, though unsuccess- 
fully; the latter appearing to be destitute of tannin^ or 
any matter capable of being separated or precipitated 
by an animal jelly. 

In regard to the application of tin, or rather the solu- 
tions of that metal, as a basis for the madder red upon 
wool, I think myself warranted, by numerous expcri- 
ments, to recommend it, where colours approaching 
the scarlet from cochineal are wanted, though I do this 
in opposition to the high authority of MM. BerthoUet, 
(father and son,) who assert, that their multiplied expe- 
riments with this mordant have not produced any bene- 
ficial effect worthy of notice, in regard to the madder 
colour, (see Elements, &c. tom. ii. p. 122 and 125;) and 
I can only account for this assertion, so much at vari- 
ance with my own ample experience, by supposing, that 
in all their trials with madder, the nitro- muriate of tin 
was exclusively employed, (as it has been by the dyers,) 
to prepare the cloth, and wholly omitted in the second 
or dyeing operation with madder; and certainly when 
so employed, the colour will be but little brightened or 
improved; though, if a part of this nitro-muriate be re- 
served and mixed with the water, before the madder is 
put into it, so that its acidity may obstruct the extrac- 
tion of the yellowish brown part of the madder colour, 
a very sensible increase of its vivacity will soon become 
evident: or, even if the whole of the solution of tin be 
employed to prepare the cloth, a similar effect may be 
obtained, by mixing a portion of tartar conjointly with 
madder in the dyeing vessel, as the tartaric acid will be 
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equally efficacious with the nitro-muriatic for impeding 
the extraction of the brownish yellow part of the madder 
colour. And the effect of the little thereof which may be 
extracted and taken up by the cloth, might be nearly 
overcome, by adding a very small portion of cochineal 
to the madder. Sour bran liquor will operate in the 
same way as tartaric acid, but neither should be em* 
ployed in excess, least it should reduce or weaken the 
red colour. Cloth prepared with a solution of tin and tar- 
tar, should not be rinced previously to their being dyed, 
unless the solution has been used to excess. 

I have already mentioned (at p. 366 of my first vo- 
lume) that the madder colour, when dyed upon the 
basis of tin, had been found, in my experiments, to be 
extremely durable; and when properly dyed, it certainly 
is but little inferior in vivacity to that of cochineal, and 
might, perhaps, be made even to surpass the latter, if 
the pure red part of the root oould be exclusively applied 
with the oxide or solution of tin; or if, after being applied 
conjointly with the brownish yellow part, this last could 
be separated from the former, by the means employed 
to purify and enliven tlie Turkey red, or by any other 
means which would not injure either the cloth or the 
colour. For as the Turkey red, though dyed upon the 
aluminous basis, is, by this purification or separation, 
rendered nearly equal in vivacity and beauty to the 
finest cochineal scarlet, which has been dyed on a basis 
derived from tin, there is reason to conclude, that by a 
substitution of the latter basis, a colour more excellent 
even than the best scarlet might be produced with such 
purification. But, unfortunately, this substitution is im* 
practicable upon either linen or cotton, because there 
is but little affinity between either of them and the oxide 
of tin; and when the substitution is made in regard 
to wool^ the means by which the madder colour is af- 
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terwards purified on cotton, cannot (as. was lately ob- 
served) be employed upon wool, without destroying it. 

Such is the affinity of madder for wool, that when 
both are put into water and kept at a scalding heat for 
one hour, the wool will imbibe a full, though brownish 
red colour; and broadcloth boiled for half an hour in 
water moderately acidulated by sulphuric acid, and after- 
wards dyed, unrinced, with madder, will acquire a better 
red; which, though less bright and less permanent than 
that dyed upon the aluminous basis, will bear exposure 
to the sun and air, during two months, without any con* 
siderable injury. Cloth treated in the same way with 
water acidulated by the nitric, muriatic, tartaric, and 
citric acids, and dyed with madder, took reds of different 
shades, but of nearly equal permanency. These effects 
were to me very unexpected^ Linen and cotton, however, 
took no colour by the same treatment and means. A 
strong proof of the greater affinity of some colouring 
matters for animal than for vegetable substances. 

The remarkable effect of madder, in giving its red 
colour to the bones, but not to the soft parts of animals, 
with whose food it had been mixed,^ appeared to indi- 

* Beckman, in his history of inventions (vol. iii.) mentions Lem- 
nius, {a physician in Zealand, where madder had been long culti- 
vated), as being the first writer who had published this fact, and 
he quotes the following words from the treatise of Lemnius de 
Miraculis occultis naturae, printed at Cologne, in 1581, viz. *^ Ery- 
throdaniim seu rubea ossa pecudum sandicino rubentique colore 
imbuit, si qoando herbam virentem depasta sunt, intacta ctiam ra« 
dice, quae rutila existet; quod etiam in elixis decoctisque; ejus 
pecoris camibus perspici potest, et in ovis, quae rubicunde colore 
radicis decocto fucantur." Beckman acknowledges, indeed, that 
this passage does not occur in the first edition of the work, printed 
in Svo. in the year 1559, but supposes it to have been contained 
in the second, which was printed in 1 664; and that a knowledge 
of this &ct was thus obtiuned by Mizaldus, who, in his << Centurias 
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cate a considerable attraction between calcareous eartlt 
and the colouring matter of this root, and I was induced 
by it to employ the former as a basis for the latter, in 
dyeing both upon wool and cotton; but the effect did 
not answer my expectation; as neither lime recently 
burnt, nor the carbonate of it, when mixed wjth madder 
in water, produced colours more lively and permanent 
than madder alone. But broadcloth, boiled in water 
with lime and sulphuric acid, in such proportions as to 
neutralize the latter, and afterwards dyed with madder, 
took a lasting red colour, though not so bright as when 
dyed upon the aluminous basis. Cotton, however, being 
treated in the same manner, was but slightly discoloured. 
Broadcloth, prepared with a nitrate of lime, and dyed 

noTem memorabUiuin, utilium ac jucundorum,*' printed in Svo. at 
Paris, in 1566, states the same fact in aimost the same words. 

It will have been seen in tlie passage just quoted, that Lemnius 
mentions this effect upon the bones of animals, as having been pro- 
duced by^ their feeding only on the leaves without the roofs of mad- 
der; and Beckman says he has proved in his <* Experimenta emen- 
dandi Rubiae usum tinctoruro/' that the s^een leaves of madder 
contain, and really communicate, a red dye. 

Though this effect of madder upon the bones of animals had been 
thus mentioned in the 16th century, by Lemnius and Mizaldus^ 
it was forgotten and become unknown, until the late Mr. John Bel- 
cher (a surgeon) happened to dine with a calico printer in Surrey, 
about the year 1736, and observed that the bones of some pork 
which made a part of the dinner, were red; when, upon expressing 
his surprise at the fact, he was told, that the hog from which it was 
taken, had been fed on bran, after it had been employed in one of 
the operations of calico printing, and had thereby imbibed the co- 
louring matter of madder roots. Mr. Belcher afterwards ascertained, 
by adding some powder of madder roots to the food of dunghill 
fowls, that a similar redness was thereby communicated to their 
bones; and he gave accounts of his observations and experiments 
to the Royal Society, which were printed in the Phil. Trans. No. 
443, and No. 443, (1736,) and these were followed by others from 
M. du Uaipel du Monceau, in 1740. 
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with madder, took an orange ccdour; but cotton treated 
in the same way, remained almost white. Muriate of 
lime with madder, produced a brownish red upon wool, 
which suffered but little by thirty-eight days exposure 
to the sun and air. 

Broadcloth, prepared with sulphate of magnesia, and 
dyed with madder, took a salmon colour of but little 
durability. Cotton treated in the same way, remained 
nearly white. 

Broadcloth, boiled with muriate of barytes, and after- 
wards dyed with madder, took a dull red, of but little 
durability* 

BrQadcloth, boiled with a muriate of antimony, and 
dyed (unrinced) with madder, took a very good and 
permanent red; less bright, indeed, than that dyed with 
solutions of tin, but preferable to that commonly dyed 
upon the aluminous basis. 

Broadcloth, treated in the same way with nitro- 
muriate of cobalt and madder, obtained a reddish brown 
colour; with nitrate of bismuth and madder, a dark 
brownish red; with nitro-muriate of zinc, a reddish 
orange colour; with nitrate of lead, an orange, inclining 
to the brick colour; and with sulphate, nitrate, and mu- 
riate of copper, separately, browns, inclining more or 
less to yellow. 

Iron, dissolved by the sulphuric, nitric, and muriatic 
acids, and applied severally as a basis to cloth, produced 
with madder various shades of dark coffee colours, some- 
what approaching the violet. 

Silk, macerated during twenty-four hours in a diluted 
muriate, or nitrp-muriate of tin, not more than blood- 
warm, and afterwards dyed, unrinced, with madder in 
water moderately warm, acquired a lasting red of con- 
siderable vivacity; and being macerated in a cold solu- 
tion of alum, instead of the solution of tin, it obtained, 
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in the same way, from madder, a permanent red, sifinlar 
to that commonly dyed by the sanM means on wool or 
cloth; but as the most lively and beautiful colours are 
generally required for silk, those of madder are but 
rarely employed with this substance. 

On Linen and Cottony the madder colour is eminently 
useful with the basis of alum; and for dark colours, with 
th«A of iron; which, indeed, are the only bases employed 
in calico printing, as was observed in my first volume; 
where, (i. e. between pages 266 and 281) I have de. 
scribed the preparation of the acetate of alumine and 
that of iron, as well as the means and methods of apply- 
ing them to calico intended to be printed; and I hkve, 
moreover, given a concise account of the manner in 
which the calico, when printed, and afterwards cleansed, 
is to' be dyed with madder; but of this last operation, it 
may be proper that I should furnish some additional ex- 
planations. 

' Calico, when intended to be printed and dyed with 
madder, should be first carefully and thoroughly bleach- 
ed; and even when this has been done, it should be im- 
mersed for some time in an alkaline lixivium of proper 
strength, and (after being rinced) macerated a few hours 
in water acidulated by sulphuric acid, to dissolve and 
remove any earthy matters which might otherwise not 
only degrade the madder red, but fix it on the parts in- 
tended to be kept white. 

The proportion of madder to be employed must de- 
pend upon the extent of surface intended to be cc^oured 
by it, and the depth or fulness of the colours desired: 
when very full dark reds are to be produced, it will be 
best to employ but half of the madder at once^ and re- 
peat the operation with the other half, in order to avoid 
that alteration and degradation, which die madder colour 
suffers, when kept longer than usual, even at a degree of 
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heat much below the boiling point. And, for this reason, 
the dyeing should always be stopped as soon as the 
colours have been sufficiently raised: and, I am per- 
suaded, that to obtain the brightest reds with the least 
discoloration of the white parts, it is always advisable 
that the dyeing liquor should never be made much hot- 
ter than the hand can bear; and that the boiling, if it be 
deemed expedient, should take place afterwards with 
clean water in a separate pan; which will also remove a 
part of the discoloration of the white parts. Commonly 
two or three pounds of madder for each piece of calico 
are crumbled into the water, and being well mixed there- 
with, the pieces, tacked together by their ends, are put 
into the dyeing liquor as soon as it becomes blood- 
warm, and afterwards turned through it constantly, 
backwards and forwards over the winch, pressing down 
those parts of the calico which rise above the surface. 
It is desirable, that the colouring matter should have 
applied itself sufficiently within the space of an hour, 
and then the pieces should be turned oi|| of the liquor 
immediately, and carried as soon as possible to a stream 
of running water, and be there well washed, to obviate 
the spotting^ to which they would otherwise be liable; 
and when this has been done, they are to be boiled in* 
water with bran, (which removes a portion of the 
brownish colouring matter,) and afterwards exposed 
upon the grass, with the well known management and 
precautions; and this alternate boiling with bmn, and 
exposure on the grass, are to be repeated until all disco- 
loration by the madder has been removed from the parts 
to which no mordant or basis was applied, and some of 
the brownish part of the colour also detached from the 
red parts. The use of bran, for the purpose just men- 
tioned, has been found to be unnecessary in the East 
Indies, by those who have there practised the European 
Vol. II. Z 
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methods of calico printiag; exposure to the sun and wot^ 
and the applicatioo of water, being abundantly suftcioni 
in that climate to produce the desired efisct. 

When sumach is intended to be employed with mad- 
der, it is thought best to ap{dy it first, or separately, at 
the rate of about one pound oi that which is br^hint^ 
and of the best quality, to each piece of csdico, puttinf; 
it into the water whilst cold, and turning the pieces by 
the winch, fifteen or twenty minutes throu^ the liquor 
as soon as it becomes blood- warm, and taking care not 
to make it hotter than the hand can bear; after whi^Ji 
the pieces should be rinced in water with a very little 
sulphuric acid, and dyed immediately with madder, or 
kept under water until dyed, otherwise the sumach, by 
absorbing oxygene frc»n the atmosphere, will produce 
a troublesome discoloration of the parts intended to be 
left white* 

It has been found practicable within a few years, to 
produce from madder upon calicoes, a rase or piiik m- 
huTy by employing it with a large prc^^ortion of bran, 
which, by its acidity, hinders, in a great degree, the 
extraction of the brownish yellow part of the colourii^ 
matter of the. madder, audits application to thecaUoo; an 
effect similar to that which I lately mentioned as produced 
by the acid of tartar, in dyeing wool or woollen cloths. 
Tltts employment of br«i, Was lately brought into nodee 
by a joumeyvaaii calico printer, named Growse, and the 
tolour obtained by it was called Orowse's pnik. His 
process (which was cheaply purchased far one hundred 
guineas, by a subscription among the master calico 
printers,) was performed by putting into a ec^per, or 
dyeing pan, with water, three bushels of bran, and 
making the liquor boil about five minutes, then suffering 
it to cpol, and adding sixteen pounds <tf the best crop 
madder, which, by stirring, is to be weU mixed there- 
with, and in this mixture pieces of calico, previously 
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iflipregMMly or printtd with strong acetate of alumine, 
and afterwards well cleanaedy are to t>e dyed» by passing 
or taming tbeas qaioUjr six or eight times backward 
and fiarward though the liquor; then rinoing and wash- 
ing them until fit for sale, without either branning or 
Unebingy as the acid derived firom the bran served, in 
a groat degree, to protect the white grounds from disco-^ 
loration. It is, however, necessary to the success of this 
operation, that the propwdons of bran and madder 
ahoold be nicdy adjusted, for where die former is in 
caBCe»y the colour wiU be weak, and where it is defi- 
asent, tfaa odour will be less rosy, and the white groundte 
ittore discoloured. 

I have< repeatedly found that a similar effect (i. e. that 
of obviating, in a considerable degree, the discoloration 
of the white grounds) might be obtained by employing 
along with madder about one sixth of its weight of the 
best tttiMch; but this ad<fition made die red incline 
more to the orange tint. The leaves and tops d the plant, 
which I received from Mr. Alderman Prinsep, under 
the name of d*hawahy as mentioned in the preceding 
chapter, produced the like eflfect of hindering' a diseolo* 
ration of the white grounds, and without any sensible 
change of the madder red. A solution of glue being put 
along with madder into the dyeing vessel, manifestly 
obstructed the combinatipn of the cdourii^ matter with 
the aluminous basis, so that only a kind erf* salmon colour 
was produced. 

M. Haussman (now of Longleback, near C^olmar,) 
strongly recommends, in dyeing with madder, the ad- 
dition of about one fifth or sixth of its weight of either 
powdered chalk or quick lime, to decompose or coun- 
teract a portion of sulphate of magnesia, supposed to 
be natundly contained in madder. He adds, that it was 
not until be had removed from Robec, ntwc Bouen^ 
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where the water naturally holds carbonate of lane 
(chalk) in solution, that he discovered the error of an 
opinion which had been entertained by lumaelf and other 
calico printers in that neighbourhood, who inu^ned 
that the superiority of their madder reds, was due nd 
to this quality of their water^ but to certain useieu 
drugs which they employed, and withheld as a great se^ 
cret: and he asserts, that in all situations where the 
water does not contain some portion of carbcmate of 
lime, the utility^of putting it into the dyeing vessel along^ 
with madder, may be rendered manif^t, by taking two 
pieces of calico, printed with exactly the same mordants^ 
&c. and dyeing them separately with the same madder, 
and with no other difference than that of putting chalk 
into one vessel and not into the other; as the red dyed 
with the aid of chalk, will be fourid much brighter and 
more durable than the other, and more capable of sup- 
porting the action of bran, soap, &c* See Ann. de Chi- 
mie, torn. x. and Ixxvi. 

I have in vain tried, with a great variety of means, to 
produce a prosubstantive red from madder. Its colour- 
ing matter seems incapable of being fixed upon linen 
or cotton by any basis, unless the basis be applied sepa- 
rately from the colouring matter. 

After these observations concerning topical or partial 
dyeing on calico with madder, I proceed to the applica- 
tion of it generally^ (and without any reservation of white 
or other coloured parts,) to linen and cotton, either 
woven, or only spun into thread or yam. 

Two kinds of red colour are dyed from madder upon 
linen and cotton; one of these is the common madder 
red, and the other the Turkey red, to be treated of in 
the next article: both are dyed upon the aluminous 
basis, but with a considerable difference in regard to the 
auxiliary means and modes of employing them. For the 
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eiymiKM»i madder red, linen or cotton, after being boiled 
in a weak lixivium of potash or soda, and well rinced 
and dried, is to be macerated in a decoction of pow- 
dered galls, employed after the rate of four ounces to 
eveiy pound of linen or cotton to be dyed; and being 
equally impregnated with the soluble matter of the galls, 
and afterwards dried, the linen or cotton is to be alumed, 
1^ soaking it thoroughly in a saturated luke-warm so- 
lution of alum, employed also at the rate of four ounces 
to each pound of linen or cotton; after having previously 
neutralized the excess of its acidity, by adding to the 
solution one ounce of soda for every pound of alum: 
this being done, and the linen or cotton moderately and 
-equally wrung or pressed, it is to be well dried, and 
afterwards alumed a second time, dissolving for that 
purpose 'half as much alum as for the first aluming, and 
adding to it the residue of the former solution. After 
this second aluming, the linen or cotton is to be again 
weU dried, and then rinced, to remove any superflu- 
ous part of the alum which may not have been united 
thereto* 

By substituting the acetate of alumine (formerly de- 
scribed) for the solution of alum, just mentioned, a 
more beneficial efiect might be obtained; but it would 
be attended with a considerable increase of expense. 

Xhe use of galls, in this operation, will be readily 
conceived, by recurring to what I have mentioned at 
p. 263, and 264, of my first volume, concerning the 
effect of myrobalans, when employed by the Hindoos, 
in causing a more copious precipitation, and a more 
intimate union of the earth of alum, in or with the ca- 
lico which had previously imbibed their astringent mat- 
ter. That this is the only use of galls so employed, I 
presume, because I have found, by repeated trials, that 
when employed with madder in the dyeing operation, 
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tbey add nothing to the dunbil% cf the eobor.^ 
Linen or cotton which has been thua impregnated with 
the aluminous basis, is to be dyed willi the best crep 
madder, employing about three- fourths of a pound 
thereof for each pound of the substance to be dyed^ 
with the usual management and precautions; padtaeo^ 
larly that of raising the heat gradually, so that it vaof 
begin to boil in about fifty, or at most» sixty minutes^ 
and taking it out of the dyeing liquor when the boiling 
has continued but a very few minutes; after wUcb, be* 
ing slightly rinced, it is to be dyed a second tinae in the 
same manner, and with the same (pjantity of sadder. 
After the second dyeing, faUowed by the usual rmcing 
and drying, it is commonly thought expedient to maqe-* 
rate the linen or cotton in a luke-warm solution of #c»:^ 
(employing for that purpose about two ounces of tlie 
latter to each pound of the former,) in order to give 
more vivacity to the red odour, and remove any ad« 
hering, but uncombined, colouring matter; afterwards 
rincing and drying, as usual. 

Some persons have advised a weak solution of ghie 
to be applied to the cotton, after it has been alumed, as 
before mentioned, believing that it would operate fa- 
vourably in uniting the alumine more closely with the 

* For every otlier purpose, except that of decomposing the alum, 
and increasing the precipitation of alumine, and, perhaps, its closer 
uiuon with the fibres of cotton, ^alU afifiear to do harm rather than 
good with madder, by diminishing the vivacity of its colour, and 
giving it a brownish tinge, without the smallest increase of its do- 
rabilky; on the contrary, I have observed, that when calico printed 
with acetate of alumine was divided, and one half djred with mad* 
der only, and the other with madder and galls, the colour of the 
latter, besides a considerable degradation, was injured by being 
boiled with soap, and alse by being exposed to the weather, sooner^ 
and in a degree coa^derably greater^ than the half which had been 
..lyed with. madder only. 
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cottoo and the Canning principle of the galls, and more- 
over give animal properties to the cotton. The effect of 
this applicatioa has not, however, appeared to produce 
any considerable benefit in the several trials which I 
made wUh it. By substituting the nitrate of alumine for 
cmnmon alum, a red somewhat brighter was produced; 
but, perhaps, the difference would hardly compensate 
fcMT the difference of expense. 

Sumach is sometimes employed instead of galls, as a 
preparation for the madder red, and sometimes both are 
employed together. It can hardly be necessary for me 
to mention, that piece-work, when dyed, is made to 
pass through the dyeing liquor by turning it over the 
winch; and that thread or yam in skeins is to be put 
into the liquor upon sticks. 

ARTICLE 11. 

Ruhh Peregrinaj Unn. Smyrna or Levant Madder ^ 
and its application /or dyeing the Turkey Red. 
The leaves of this species are perennial, commonly 
in fours, elliptic, shining, and smooth on the upper sur- 
face, tt has been found wild in some few parts of Eng- 
land; but for the use of dyers has been all imported, 
chiefly from Smyrna, Cyprus, and Provence. It is call- 
ed ali«zary, or lizary by the modern Greeks, and foijoy^ 
or fouoy, by the Arabs. The best is cultivated in Boeo- 
tia, along the borders of the Lake Copais, and in the 
Plain of Thebes. It grows also in large quantities at 
Kurdar, and other places near Smyrna, as well as at 
Cyprus, whence, in 1760, M. Bertin, one of the French 
ministers, procured a large quantity of the seeds, whicli 
have since produced all the madder of Provence. Its 
roots have less parenchyma than those of the Zealand 
madder; but they aflbrd a colour somewhat brighter, and 
swe, therefore, always preferred in dyeing the Turkey red. 
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But as the people of the Levant, by whom this species 
is chiefly cultivated and exported, have not had inge* 
nuity and industry suflicient to improve it like the Zea- 
landers, by pounding and separating the skin and infe- 
rior parts of the roots, but have left them in their natural 
state, (whence they are commonly called madder roots 
in this country,) the dyers of woollen cloths have not 
been able to produce from them, colours so bright as 
those obtained from the crop madders;* the finer co- 
louring matter of the former being degraded by that of 
their skins and smaller roots; an inconvenience which is 
overcome by the dyers of Turkey red, in the last part 
of their process, as will hereafter be explained. The 
Levant dyers never employ the fresh gathered roots. 

According to the best information which I have been 
able to obtain, the complicated process by which the 
Turkey red can alone be dyed, was many ages ago prac- 
tised, and perhaps invented, by the inhabitants of Ma- 
labar and Coromandel; but with this diflfercnce, that 
instead of madder^ they employed the roots of the olden- 
landia umbellataj which will fall under our particular 
notice in the next chapter. From India the knowledge 
and practice of dyeing this admirable colour, seems to 
have been carried to Persia, Armenia, Syria, and Greece, 
and, after a long interval, to France, in consequence of 
the accoimts transmitted, at different times, by the am- 
bassadors of that nation at Constantinople, of the means 
and methods employed to dye this red, particularly at 
Andrinople^ and .of the instructions which, on the faith 
of those accounts, the French government published, in 
1765, under the title of " Memoire contenant le pro- 

* Very recently, and since the above was written, mills have been 
erected in this country, to give the madder root^ the same prepa- 
ration as that of Zealand. 
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ced6 de la Teinture du coton rouge incarnat d^Andri- 
nople sur te coton fil6." By diis mode of introduction, 
the colour under consideration obtained, in France, the 
name of rouge cPAndrinople^ and in Great Britain that 
of Turkey red. 

The instructions, so published, were first carried into 
practice chiefly at or near Rouen, in Normandy; but for 
a considerable time they were attended by numerous 
failures and disappointments; though at present the 
Turkey red, from various improvements suggested by 
observation and experience, is supposed to be dyed in 
that part of France even more permanently, and with 
greater lustre, than in Greece or any part of the Otto- 
man empire, or, I may probably add, of Europe. 

In the year 1790, M. Pierre Jacques Papillon, who 
after having been employed in dyeing the Turkey red 
in France, had practised it successfully at Glasgow, 
received a premium from the Commissioners and Trus- 
tees for Manufacturers in Scotland, in consideration of 
his communicating to Dr. Black, then Professor of 
Chemistry at Edinburgh, a description of his process; 
though, by agreement, it was to be kept a secret during 
a term of years, for the use of M. Papillon exclusively; 
and that term having expired, and the process having 
been published, I shall subjoin an account of the seve- 
ral operations of which it cansisted, with remarks upon 
eachy intended principally to explain its difference, where 
any occurs, with the correspondent operations in the two 
processes generally practised at Rouen, as they have 
been very lately published, by M. Vitalis, " Docteur 
des Sciences de I'Universite Imperiale; Professeur des 
Sciences Physiques au Lyc6e de Rouen, &c." in his 
** Manuel du Teinturier sur fil et sur Coton filg."* 

* Until within a few years, the Turkey red was exclusively dyed 
upon cotton spun into yam, but not woven: though, since Mr. Ark- 

Vol. it. 2 A 
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An Qccount of the Process for dyeing Turkey Red, M 
practised by M. Pierre Jacques PapHbm, viz. 

Step ly or Cleansing Operation. 

For lOOlbs. of cotton take 
lOOlbs. of Alicante barilla, 
201bs. of pearl ashes, 
lOOlbs. of quick lime. 

Mix the barilla witli soft water in a deep tub, having 
a small hole near its bottom, which is to be stopped at 
first with a peg, but covered within by a clodi support-* 
ed by two bricks, in order that the ashes may be hin- 
dered from either running through the hole, or choking 
it, while the fye filters through it. Under this tub, ano- 
ther is to be placed to receive the lye; and pure water 
is to be repeatedly passed through the first tub, to form 
lyes of different strength, which are to be kept separatt 
until their strength has been examined. The strongest 
required for use, must swim or float an eggj and is called 
the lye of six degrees of the French hydrometer, or 
" peseliqueur." The weaker are afterwards brought to 
this strength, by passing them through fresh bariUa; 
but a certain quantity of the weak, which is to mark 

wrtght*s invention, (by which, as Mr. Wilion ohacnres* ^ the cotton 
wool is carded and drawn forward lengthway of the harle, or fila* 
ments," and being so spun,) the thread or yam is made much 
stronger, and also much more equal, and muslins woven from it^ 
may with care be made to receive the Turkey red dye, and be even 
yariegated by a reservation of loMte spots, 8cc. by passing the mus- 
lin through cylinders after it has been macerated kfk the oleagtDOus 
and other steeps, (in order that the latter may be equally expressedy 
as is done with other piece-work which has imbibed only a single 
mordant,) and finally, when the muslin has been dried, and preidous 
totbe dyeing operation, printing a strong r«frve of oxalic or citric 
acid upon the parts intended to be preserved white. 
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two degrees of the above hydrometer, must be reserved 
fer dissolving the oil, the gum, and the salt, which are 
used in subsequent parts of the process. The lye of two 
degrees is called the weak barilla liquor, the other is 
called the strong. 

Dissolve the pearl ashes in ten pails, (containing four 
gallons each,) of soft water, and the lime in fourteen 

IMlis. 

Let all the liquors stand until they become quite clear. 
Mid then mix ten pails of each. 

Boil the cotton in the mixture five hours, then wash 
h in running water, and dry it. 

Remark.^-^At Rouen two courses of operations are 
practised to produce the Turkey red; one is called the 
grey course, (la marche en gris,) and the other the yei^ 
law course, (la marche en jaune). In the former, the cot- 
ton, after being alumed, receives no more oil, but goes 
to the dyeing vessel, retaining the grey colour, which 
naturally results from its being impregnated with alum 
and galls in combination. But in the yellow course, the 
cotton, after being alumed, is again immersed in the 
oleaginous mixtures or steeps, to be mentioned here- 
after, by which it acquires a yellow colour. The grey 
course may consist either of fifteen steeps, or of nine- 
teen; and the yellow of twenty. The first of these 
eoiirses has most similitude to that of M. Papillon, and 
it is this wliich I shall principally compare with the 
latter; occasionally noticing any peculiarity in the yeU 
low course. 

At Rouen the first, or cleansing operation (called de- 
tsrusage) is performed with a very weak lye of soda, of 
only one degree of the hydrometer, peseliqueur or ar6o- 
metrg of Beaume, employing 150 gallons to lOOlbs. of 
cotton, which is to be boiled therein six hours, then 
drained, well rinced in running water, and afterwards 
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dried. This operation is intended to free the cotton finmi 
all impure or extraneous matters; but not to produce 
effects like those of bleaching by exposure upon the 
grass, which it was, until lately, believed would lessen 
the durability of the colours to be subsequently dyed. 

Step 2. — Bam bis^ or Grey Steep. 

Take a sufficient quantity (ten pails) of the strong 
barilla water in a tub, and dissolve or dilute in it two 
pails-full of sheep's dung; then, pour into it two quart 
bottles of oil of vitriol, one pound of gum arable, and 
one pound of sal ammoniac, both previously dissolved 
in a sufficient quantity of weak barilla water; and, lasdy, 
twenty-five pounds of olive oil, which has been pre- 
viously dissolved, or well mixed, with two pails of the 
weak barilla water. 

The materials of this steep being mixed, tramp or 
tread down the cotton therein, until it is well soaked: 
let it steep twenty-four hours, then wring it hard and 
dry it. 

Steep it again twenty-four hours, and again wring and 
dry it. 

Steep it a third time twenty-four hours, after which, 
wring and dry it; and lastly, wash it well and dry it. 

Remark. — The steep here prescribed, contains three 
ingredients not employed, so far as I can recollect, by 
any other person; and one of these, I mean the sulphuric 
acid, seems to indicate a want of chemical knowledge 
in M. Papillon, because, by neutralizing the soda, it 
must obstruct the effect which the latter is intended to 
produce, (i. e. that of rendering the oil miscible with 
water,) or at least render a greater proportion of it ne- 
cessary, in order to obtain that effect. In regard to the 
other two of these ingredients, viz. the gum and sal 
ammoniac, I shall onlv observe of the former, that the 
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« 
ouatitity is by much too small to produce any conside- 

rable effect, either good or bad, without offering any 
opinion of the latter; because I am unable to form even 
a conjecture, respecting the purpose which it may have 
been intended to answer. 

Did M. Papillon wish, by these additions, to give to 
his process some appearance of novelty or pecukarity 
which might render it more deservmg of a reward? 

At Rouen, the bain bis is prepared by steeping twen- 
ty-five or thirty pounds of sheep's dung several days in 
a lye of soda, marking four degrees, which is to be af- 
terwards diluted until it amounts to forty gallons; and 
the dung being squeezed and broken by hands, is after- 
ward made to pass with the liquor through the bottom 
of a copper pan, provided with numerous small holes or 
perforations, into a tub containing twelve pounds and 
one half of fat oil, (huile grasse), and in this the oil and 
dung are, by sufficient stirring, to be well mixed with 
the lye, and with each other; and in this mixture, which 
contains but half the quantity of oil prescribed by M. 
Papillon, the cotton (i. e. lOOlbs.) is to be steeped. Sec. 
as directed by the latter. 

It is highly important after this, and each of the suc- 
ceeding operations, that the cotton should be thoroughly 
and completely dried, by a stove heat, that of the open 
air in this climate not being sufficient, even in summer. 

Step 3.— The fFhite Steep. 

This part of the process is precisely the same with 
the last in every particular, except that the sheep's dung 
is omitted in the composition of the steep. 

Remark. — ^At Rouen this steep is prepared by mix- 
ing thirty-eight gallons of lye of soda with ten pounds 
of olive oil, (huile grasse,) and stirring them until the 
mixture becomes uniformly milky; which it will do 
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without much difficulty, and remain ao widxmf angr bc^ 
paration of the oil, if the quality of the latter be suited 
to this use; this they. add to what may have been left of 
the former steep, and after mixing them properly, Aey 
impregnate the cotton therewith by the usual treatment; 
drying it after an interval of twelve hours, first in the 
open air, and^ afterwards by a stove heat. This steeping 
and subsequent drying must be repeated oncet twice, 
or three times, according to circumstances to be men- 
tioned hereafter. 

Between this white steep and the following gall steep, 
it is the practice at Rouen to employ three salt steeps, 
and one cleansing operation. 

In the first, (called premier id,) twenty-four gallons 
of the lye of soda, marking two and a half degrees, are 
mixed in a tub, with the remnant of the white steep, 
and with this, the cotton is impregnated and dried, as 
in the former operations. 

In the next, (called seconde sel^) the remnant of the 
last steep is mixed with twenty-four gallons of the lye 
of soda, marking three degrees, and the cotton steeped 
therein,, and dried as before. 

In the tliird, (called^ trtnsieme sel^) the remnant of the 
preceding steep is mixed with twenty-four gallons of 
the lye of soda, marking three and a half degrees, and 
with this the cotton is to be impregnated and dried as 
before. The residuum of this steep, called sikiou^ is* 
preserved to be used in the brightening operation. 

In the cleansing operation, called degraiisage^ the cot- 
ton is steeped one hour in luke-warm water, then wrung 
by hands, and afterwards washed in a stream of water, 
to remove any superfluous or uncombined oil, which, as 
is supposed, might obstruct the equal application and 
umform effect of the following gall steep, and thereby 
render the colour when dyed unequal. After being sa 
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WBshtd, the cotton is to be dried, first in the open air, 
and afterwards by a stove heat. 

Step ^.-^Gail Steep. 

Boil tweaty^five pounds of galls, bruised, in ten pails 
of river water, until four or five are boiled away; strain 
the liquor into a tub, and pour cold water on the galls 
in the strainer, to wash out of them all their tincture. 

As soon as the liquor is become milk-warm, dip the 
cotton into it hank by hank, handling it carefully all the 
time, and let it steep twenty-four hours; then wring it 
carefully and equally, and dry it well without washing. 

Remark.— -This constitutes the eighth operation in 
the grey course at Rouen, where, as well as in M. Pa- 
jMHon's process, gaUs in sorts seem to be now employed, 
though it was formerly thought by the dyers of Turkey 
red, (as several of them assured me,) that only the white 
galls, or those from which, at maturity, the insects had 
made their escape, were fit for this purpose; the others 
being supposed to give an injurious brown stain to the 
cotton. But, probably, it has been since found, that this 
stain is removed without any trouble by the subsequent 
brightening operation. At Rouen the cotton, as soon as 
it has sufficiently imbibed the soluble matter of the galls, 
and been very moderately wrung, is spread as expedi- 
tiously as possible in the open air, if the weather be dry, 
or if not, under cover; but the drying is always Gnished 
by a stove heat. 

Step 5. — JPirst Alum Steep. 
Dissolve twenty-five pounds of Roman alum in four- 
teen pails of warm water, without making it boil; skim 
the liquor well, and add two pails of strong barilla water, 
and then let it cool until it be luke-warm. Dip your 
cotton, and handle it hank by hank, and let it steep 
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twenty •four hours; wring it equally, and dry it well 
without washing. 

Remark. — At Rouen thirty or thirty-five pounds of 
the purest alum are commonly employed for this steep, 
with only seven pails of hot water; adding, when the 
alum has been dissolved, two gallons only of the lixi- 
vium, or lye, of soda, marking four degrees. But when 
these proportions are employed, the cotton is not sub- 
jected to a second steep with alum, as directed in M* 
Papillon's sixth step. - 

Sometimes, however, at Rouen, two steeps with the 
aluminous mordants are employed, and in that case, 
twenty pounds of alum are dissolved for the first, and 
fifteen pounds for the second; leaving an interval of two 
days between them, during which the cotton should re- 
tain its moisture, after being slightly wrung from the 
first steep: it is,'however, to be well dried before it goes 
into the second. 

Step 6.-^ Second Abim Steep • 
Is performed in every particular like the last; but when 
the cotton is dry, steep it six hours in the river, and then 
wash and dxy it again. 

Remark. — The explanation subjoined to the preced- 
ing step will Suffice for this. 

Step 7. — Dyeing Steep. 
The cotton is dyed in parcels of about ten pounds at 
once; for which take about two gallons and a half of ox 
bloody* and mix it in the copper, with twenty-eight pails 

* Blood was probably first employed in this way with madder, 
from an expectation that the red colour of the former would aug- 
ment that of ihe latter; though this must have been a fallacious ex- 
pectation, as the red globules are not only incapable of being fixed, 
but arc soon rendered almost black in less than a boiling heat; but 
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of milk-warm water, which are to be well stirred, then 
add twentjr-five pounds of madder, and stir the whole 
well together; then having beforehand put the ten pounds 
of cotton on sticks, dip it into the liquor, and move and 
turn it constandy one hour, during which gradually' in* 
crease the heat, so that the liquor may begin to boil at 
the end of the hour. Then sink the cotton and boil it 
gently one hour longer, and lastly, wash and dry it. 

Take out so much of the boiling liquor as will leave 
the remainder only milk-warm, when mixed with as 
much fresh water as may be required to fill the copper 
again, and then proceed to make up a dyeing liquor, as 
before, for the next ten pounds of cottqn; and so pro- 
ceed in succession with the whole. 

Remark. — At Rouen the cotton is dyed in parcels of 
twenty-five pounds each; and the dyeing vessel is of a 
quadrangular form, containing about 100 gallons of 
liquor. One quart of ox blood is employed for each 
pound of cotton, with two pounds of Provence madder, 
or one pound of the latter with one of Smyrna madder. 
Some persons, however, think it best to effect the dye- 
ing by two separate operations, employing half of the 
before-mentioned proportion of madder for one dyeing, 
and half for the other; but always taking care not to dry 
the cotton between the first and second dyeings. There 
are, moreover, some at Rouen who give cotton another 
alum steep between these dyeing operations, employing 

I am persuaded, notwithstanding, that this employnient of blood is 
beDcficial, by afiR>rdtog something which contributes to fix the 
madder colour, though the particular part of il which produces 
this effect has not been ascertained. It is thus thatf under the im* 
pulse of error, we sometimes stumble upon useful truths: an ignis 
fatuus may lead the benighted wanderer into a ditch, or it ipay con- 
duct him to an hospitable mansion. 

Vol. il 2 B 



1#4 PJdIosophy of Permanent Colours. 

for that purpose half as much alum as was used for the 
first steep; and afterwards washing, Sec. as usual. 

Step S.^The Fixing Steep. 

Mix equal parts of the grey steep liquor, and of the 
white steep liquor, taking five or six pails of each. 
Xread down the cottcm into this mixture, and let it 
steep six hours, then wring it moderately and equally^ 
and dry it without washing. 

Remark. — For this steep they employ at Rouen the 
sikiou, mentioned in my remark upon the third- step; 
but the application of it is considered as a part of the 
following step, or operation. 

Step 9.'^J3rightening' Steep. 

Ten pounds of white soap must be dissolved carefully 
and completely in sixteen or eighteen pails of warm 
water; because if any little bits of the soap remain un« 
dissolved, they will make spots in the cotton. Add to 
this, four pails of strong barilla water, and stir it well. 
Sink the cotton in this liquor, keeping it down with 
cross sticks, and cover it up; boil it gendy two hours, 
when, being washed and dried, it will be finished. 

Remark. — This constitutes the 14th operation in the 
first set of grey courses at Rouen; where, after having 
macerated the cotton with the sikiou, as just mentioned, 
they boil it five or six hours with six or eight pounds 
of white soap, previously dissolved in one hundred and 
forty -five g^cms of water, and in a vessel covered at 
the t<^, so as to leave only a very small opening for the 
necessary escape of the steam, which might otherwise 
occasion an explosion. The effect of this ebullition with 
soap is to dissolve and separate from the cotton all the 
yellowish brown part of the madder colour, which may 
have been applied to it in the dyeing operation; and by 
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this separation to change the colour froifi the dull 
brownish red, which it would otherwise retain, to a 
bright lively colour, nearly equal to that of the finest 
cochineal scarlet. Il is only by the singular degree ctf 
fixity which the pure red part of the madder cdour ac* 
quires, in consequence of the operations just described, 
that this beautiful red can be obtained; for though the 
reds given from madder in calico printing, are suffi- 
ciently durable for all common uses, they are not fixed 
sufficiently to bear without injury, that extent of boiling 
with soap, which is necessary to separate the yellowish 
brown part of the colour, and produce the pure tritid 
redy which results from the operations under considera* 
tion. Such, indeed, is the stability of the Turkey red, 
when well dyed, that some of the persons employed in 
dyeing it, have assured me that their colours would 
sustain boiling with soap for the space of thirty-six 
hours without injury.* 

In addition to the steps or operations prescribed by 
M. PapiUon, they employ another at Rotlen, called ra- 

* The preceding operations, agree yeiy nearly with those prac* 
tised at Thesaaly and in other parts of Greece, as described in 
Baujour's Commerce of Greece, (p. 180, and seq.) and in the 
Memoir of M. Felix, (Ann. de Chimie, torn. xxxi. p. 195, Sec.) 
though the cleansing is there performed by a lixivium of wood- 
ashes and soda, made caustic by lime. The grey steep in Greece 
consists of a lixivium of soda combined with sheep's dung, and 
with the fluid matter of the second cavity of their stomachs, er 
those of other ruminating animals, and ohve oil; but this is applied 
at four or five several times, drying between them, and those repe- 
titions of the grey steep supply the place of the white. After gall- 
ing in the usual manner, the alum steep is applied tmcc with an 
interval of two days, and in this steep the solution of alum is partly 
neutralised by soda. The dyeing is performed with the madder of 
the Levant, mixed with sheep's blood: after which the brightening 
operation, or avivage^ is effected^ by boiling the dyed cottpn with 
a weak lixivium of soda. 
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sage; which b intended to make the red incline more to 
the rose colour, and at the same time to increase its 
vivaciQr. 

For this operation, with the former quantity (lOOlbs.) 
of potton, they dissolve in one hundred and forty-five 
gallons of water, sixteen or eighteen pounds of white 
soap; and as soon as the liquor begins to boil, they add to 
it from one pound and a half, to two pounds of the crys- 
tallized muriate of tin, (mentioned at p. 382, of my first 
volume,) previously dissolved in two quarts of water, 
and mixed with eight ounces of single aqua-fortis; and 
having equally dispersed this mixture through the boil- 
ing solution of soap, by stirring, &c«, the cotton b put 
into it, and boiled with the same precautions as in the 
brightening operation, until the desired effect has been 
obtained, which is to be discovered by frequent exami- 
nations. Care must be taken not to employ more nitric 
acid, or aqua-fortis, than the quantity here mentioned, 
least it should decompose the soap, arid cause the oil to 
separate, and rise to the surface of the liquor. 

M. Vitalis supposes, that a metallic soap is formed 
in this operation; the oxide of tin being, as he thinks, 
dbsolved by the soda. 

That a solution of tin, employed in this way, should 
add something to the vivacity of the colour, is very 
probable from what I have seen of its effects upon the 
madder red. But I am convinced that it can add nothing 
to its fixity on cotton, unless the nature of the latter 
should have been greatly changed by the impregnation 
which it receives by the operations recently described. 
M. Vitalis adds, however, (p. 98,) as a discovery of his 
own, and one which, as he says, has been successfully 
tried upon a large scale, that an acid sulphate of potash, 
employed with soap in the proportion of two or three 
pounds of the former, to one hundred pounds of cotton, 
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will answer all the purposes of the muriate of tin, giving 
a particular and very pleasing shade to the Turkey red. 

Ip regard to the second of the grey courses employ- 
ed at Rouen, I must observe, that it differs from the 
first, by having two additional repetitions of the grey 
steep, (with dung,) and four of the white steep, (after 
the first,) with two gall and two alum steeps. 

In the yellow courses, after the first gall and the first 
alum steeps, two of the white are interposed, with two 
of the salt steeps (sel) in addition to the like number 
given before the first galling; and these are succeeded 
by a second gall steep, and a second maceration in a 
saturated solution of alum; after which, the cotton, 
being well dried and then rinced, is dyed with Pro- 
vence madder alone, in the proportion of two pounds 
and a half of the latter to each pound of cotton, or 
with a like quantity of Provence and Smyrna madders 
mixed in the proportion of one-third of the latter, to 
two-thirds of the former. Thb yellow course, as may 
be supposed, is intended to produce the richest and 
most durable colour. 

M. Vitalis asserts, (p. 100,) that it is impossible to 
produce a fine and permanent Turkey red, without em- 
ploying in the different operations, forty pounds of oil 
for each hundred pounds of cotton; and that the stove 
heat for drying, ought not to be less than 55 degrees of 
Reaumur's scale, which b equal to 158 of Fahrenheit's. 

To this account of the different courses and opera- 
tions, employed to produce the colour in question, I 
shall subjoin an extract of certain observations respect- 
ing it, published in the 26th volume of the Ann. de 
Chimie, by M. Chaptal, (late minister of the interior of 
France,) which are the more valuable, as being the re- 
sult of a great portion of chemical science, added to an 
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exten^ve practieai acquaintance with these operations, 
and their effects.* 

" It is known,'^ says M. Chaptal, ^ that cotton does 
not take the madder red permanently, unless it has 
been sufficiently impregnated with oil. This prelimi- 
nary preparation is given to cotton by a cold sapona- 
ceous liquor, formed by a combination of oil, with a 
weak lixivium of soda. All kinds of soda, and of oil, 
however, cannot be employed for this purpose. In or- 
der that the soda may produce suitable effects, it must 
be caustic^ and contain but little muriate; and this caus- 
ticity must be produced by calcination, and not' by an 
admixture of lime, which gives a brownish tinge to the 
red. 

*'The carbonate of soda, and soda mixed with a 
considerable proportion of muriate, will combine but 
imperfectly with oil; and, therefore, soda either long 
prepared, or impure, is unfit for this purpose. 

" The choice of the oil is of as much importance as 
that of the soda. The former, to be good, should unite 
very perfectly with the lye, or lixivium of the soda, 
and remain in a permanent state of combination. The 
oil fittest for this dye is not'fine oil, but that which con- 
tains a large portion of the extractive principle.f The 

* See also, TArt de la X^inture du Coton en R<>age, Sec, par 
M. J. A. Chaptal, Membre, et Tr^sorier du S^nat, Grand Officier 
de la Legion d'Honneur, &c. &c. 8vo. 

t The oil employed by the dyers of Turkey red in Great Britain, 
is imported chiefly from Italy under the name of Gallipoli oil. Af- 
ter the finest olive oil which rises to the surface has been drawn ofTi 
the heavier^ which is combined with a considerable portion of mu« 
cilage, is separated from the dregs at the bottom of the cistern, and 
this constitutes the Gallipoli oil. Its mucilaginous part, enables the 
oleaginous to unite^ and form a mixture of a milky appearance^ 
with a weak lixivium of soda, which the purer oil would not do. If 
when this mixtui'e is formed, it preserves its milky appearance 24 
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former does not preserve its state of combination with 
the soda» without such a degree of strength in the lye 
as would prove injurious to the subsequent operations. 
The latter forms a thicker and more durable combina- 
tion! and requires only a weak lye of one or two degrees. 
'* The necessity of producing a perfect and intimate 
combination of the oil and the lye of soda, will be rea- 
dily perceived, by considering that the lye is only em- 
ployed to tSMde^ dilute, and convey the oil in an equal 
manner to all the parts of the cotton, and, therefore, if 
the oil be not wdl mixed, the cott<m made to pass 
through this mixture wiU take the oil unequally, and 
the colour be but badly united. Hence it happens that 
the workman places the whole secret of a well united 
and strong colour, in the choice of good oil and proper 
soda: and, consequently, the oil ought to be rather in 
excess than in a state of absolute saturation, for in the 

hours without any separation or collection of oil in globules upon 
the surface, it is deemed suitable for the Turkey red dyers. In 
the East Indies, whence the Turkey red was derived, the oil of 
sesamum, (obtained from the seeds of the vanglo plant,) is com- 
monly employed for this purpose, (as» indeed, it is by the Turks,) 
and whsn this is wanting, they substitute hog's lard, as will be seen 
in my next chapter; and, indeed the Abb6 Maaeas has asserted, in 
a <' Memoire'* printed among those of the Royal Academy of Sci- 
ences at Paris, (viz. those of the " S9avans Etrangers," torn, ir.) 
that he had produced better effects in this way with hog*s lard, than 
it was possible for him to do by any other greasy or oily matter; 
and, we are informed by Professor Pallas, that the Armenians, who 
have been, by the troubles in Persia, driven to Astracan, do there 
successfully employ fish oil to dye the Turkey red. It seems, 
therefore, that animal oil, or fat, will answer the purpose in ques- 
tion as well as the vegetable. The circumstance of most impor- 
tance seems to be, that of not employing those oils which are called 
drying oils, such as that of lintseed, which b said to blacken the 
colour in some degree, probably by absorbing oxygene; and it seems 
to be this property, which has caused it to be employed to improve 
the black colour dyed upon cotton. 
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latter case it would abandon the cotton in the subse- 
quent washings, or rincings, without benefiting the 
colour. 

"When the cotton has been properly impregnated 
with oil, it is subjected to the operation of galling. The 
use of the gall-nuts is attended with several advantages: 
1st. The acid which they contain decomposes the sapo- 
naceous liquor with which the cotton has been impreg- 
nated, and fixes the oil on the stuff. 2d. The character 
of animaUzation which the galls possess, and impart y pre-* 
disposes the cotton to receive the colouring matter. Sd. 
The astringent principle unites with the oil, and forms 
with it a compound which darkens as it dries, which is 
not very soluble in water, and which has the greatest 
affinity with the colouring principle of the madder. The 
dyer may acquire a competent knowledge of this last 
combination, and study its properties^ by mixing a de- 
coction of gall-nuts with a solution of soap. 

" It follows from these principles: 1st. That the place 
of the gall-nuts cannot be supplied by any other astrin- 
gent, let the quantity employed be what it may. 2d. 
That the decoction of galls ought to be employed when 
warm, that the decomposition may be speedy and per- 
fect. 3d. That the galled cotton ought to be speedily 
dried, in order to prevent its assuming a dark colour, 
which would injure the brightness of the red intended 
to be given to it. 4th. That dry weather ought to be 
chosen for the process of galling, because in moist 
weather the {^stringent principle communicates a dark 
colour, and dries slowly. 5th. That the cotton ought 
to be pressed together with the greatest care, in order 
that the decomposition may be effected in an equal 
manner, at every point of the surface. 6th. That a pro- 
portion ought to be established between the gall-nuts 
and the soap; if the former predominates, the colour 
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will be dark, if the latter, a portion of the oil, not com* 
bined with the astringent principle, will escape by the 
washings, and the colour will be poor. 

" The third mordant employed in dyeing^cotton red, 
is the sulphate of alumine (alum). This substance not 
only has of itself, the property of heightening the red of 
madder, but it contributes also by its decomposition, 
and the fixation of its alumine, to give solidity to the 
colour. To judge of the effects of alum in dyeing cotton, 
it will be sufficient to mix a decoction of gall-nuts with 
a solution of alum. The mixture becomes immediately 
turbid, and a greyish precipitate is soon formed, which, 
when dried, will prove to be insoluble in water and the 
alkalies. 

" Every thing that takes place in this experiment of 
the laboratory, may be observed in the process of alum- 
ing for dyeing. Cotton, when galled and plunged in a 
solution of the sulphate or acetite of alumine, immedi- 
ately changes its colour and becomes grey; the bath 
presents no precipitate, because the operation takes 
place in the tissue of the cloth itself, where the produc- 
tion remains fixed. But if the galled cotton be passed 
through a solution of alum that is too warm, a portion 
of the galls will escape from the tissue of the stuff, and 
a decomposition of the alum will take place in the bath 
itself, which will diminish the proportion of the mordant, 
and impoverish the colour. 

" We have here, therefore, a combination of three 
principles (oil, the astringent principle, and alumine) 
which serve as a mordant for the red dye of madder. 
Each of them- employed separately, produces neither 
th^ same fixation, nor the same lustre in the colour. 

" This mordant, undoubtedly, is the most complex of 
any which is known in dyeing; and it presents to che- 
mists a sort of combination eminently deserving of their t 
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Utmost attention. It Is only from a great degree of proi- 
cision in this combination, and a great portion of judg* 
ment in the artist who produces it, that a beautiful colour 
can be expected; but though it be possible for him to 
conduct himself withoi|t error, through the labyrinth of 
these numerous operations, by taking the clue of experi- 
ment as his guide, he will find it very difficult to simplify 
his progress, or bring it much nearer to perfection. It 
is only by reasoning on his operations, and calculating 
the result as well as the principle of each, that he can 
hope to become master of his processes, to correct their 
faults^ and to obtain invariable products. Without this, 
the practice of the most experienced artist, will aflford 
nothing in his hands, but the discouraging alternative of 
success and disappointment. I wished, therefore, in this 
short analysis of the process for dyeing Turkey red, 
which is the most complicated of all, to give an instance 
of what chemistry can do in the arts, when its principles 
.' are properly applied. I will venture to assert, that the 

most uninformed workman will here find the principle 
of his art, and the rule of his conduct." 

As I had long accustomed myself to respect the 
opinions of M. Chaptal, who, by being extensively en- 
gaged in dyeing the Turkey red, had obtained very 
superior opportunities of discovering the truth respect- 
ing it, and as his reasonings concerning the effects of 
the various applications under consideration, were so 
well calculated to produce conviction, I, without much 
hesitation, some years ago, adopted his general conclu- 
sion, that the result of all the operations for dyeing this 
colour^ is that of producing a comlnnatian of three sub^ 
stances^ alumine^ oU^ and the astringent principle ('^ Valu^ 
mine J PhuHe^ et leprincipe astringentp^^) and thus forming 
a mordant^ which {in his jopinign) is the only one capable 
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of rigorously Jiocing the madder colour. 8e^ his Memoir 
dans le Recueil des Memoires de I'lnstitut, vol. ii. 

But after having adopted this conclusion, I was forced 
to believe, that a suitable^ and perhaps more efficacious, 
combination of these three substances might be made 
with greater simplicity, expedition, and benefit, than 
by the complicated, and, in many respects, incongru- 
ous mixtures and operations commonly employed for 
that purpose; and in this belief, I undertook, and was 
occupied, during almost all the year 1809, by a series 
of experiments, in which oily, or saponaceous mixtures, 
decoctions of galls, and solutions of alumine, were ap- 
plied to cotton, with every possible inversion or change 
in the order of their successive applicatiotis, and with 
so many variations in their absolute as well as relative 
proportions, and in all the circumstances likely to influ- 
ence their effects, that, if it had been possible, by these 
means idone^ to enable cotton to acquire from madder a 
colour equal to the Turkey red, it must, as I confidently 
believe, have been produced. The best results, how- 
ever, of all my experiments were only reds, not consi- 
derably better than those frequently given with madder 
by calico printers, in regard to their power of sustaining 
the action of soap, alkalies, and the air; though they 
were able a little longer to resist the force of a diluted 
nitric acid; a small immunity which was probably de- 
rived from the combination of oil and the astringent 
matter of the galls with the alumine, which last is the 
only basis of the madder red given to printed calico. 

Since these failures, and in consequence qfthem^ I have 
found it necessary to suppose, that some matter, not to 
be obtained from oil, galls, and alum, is necessary to the 
stability of the Turkey red; and this matter I have sus- 
pected to exist in the dung and the intestinal liquor of 
ruminating animals, or in that of their second stomachs, 
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of which no use was made in my experiments, because 
they were not included by M« Chaptal among the things 
required to produce the colour in question, and because 
M. Le Pileur d'Apligny,* M. Felix,t and others, had 
declared them to be of no use towards fixing the Tur- 
key red4 

At page 270 of my first volume, after mention- 
ing the use made by calico printers, of cow-dungy to 
remove the superfluous part of their aluminous mor- 
dant, I have said there was ^* reason to believe that the 
CG^w-dung, by the gastric juices, gelatine and albumen, 
which it contains, afforded a very beneficial impregna- 
tion to the printed calico, of some animal matter ^ which, 
combining with the mordant, serves to bind it more 
strongly to the cotton, and afterwards to increase its 
attraction for the colouring matter, like some of the 
animal impregnations which are so necessary for the 
Turkey red.'' This opinion had been adopted, after all 
my endeavours to produce the colour in question from 
oil, galls, and alum, had proved useless; and when I had 
formed the opinion which I retain (and which by his 
" Memoire, presents a Tlnstitut National" de France, 
appears also to be entertained by M. Vitalis,) that the 
gelatine contained in the dung of ruminating animals, or 

• Sec Art <Jc la Tcinturc des fils ct Etoffes de Coton. 

t See also his '< Memoire sur la Teinture, et le Commerce du 
Coton filfc Rouge, de la Grecc,** in the Ann.de Chimie, torn. xxx. 

t It must also be observed, that I did not employ either sheep's 
or ox*s blood with the madder, in the dyeing; part of these experi- 
ments; for though M. Chaptal believes that it may give more viva- 
city to the colour, he does not include it among the substances con- 
tributing to its fixity y and I had it principally in view, to ascertain 
the matters ncceaaary to firoduce that effect. Had I employed, and 
succeeded by employing, bloody my purpose would have been frus* 
trated by reason of the varioua matters of which it consists, and 
which would have left me in the same uncertainty as before. 
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the albumen which it also affords in a much larger pro- 
portion^ or some other matter, derived from it, and 
probably from their blood, is essentially necessary to 
produce that fixity, as well as beauty of colour, for 
which the Turkey red is so much admired, though at 
present, we only know with certainty of this matter, and 
this colour, that both may be communicated by the 
successive applications and operations which have been 
recently described, but of the particular effect of either, 
w^e are in a great degree ignorant. 

The first operation (** decreusage*') in each of the se- 
vera! courses, is intended, and may be deemed sufficient, 
to remove from the cotton, every thing which could 
obstruct either the application or combination of the 
several matters required to produce the Turkey red; 
and, therefore, the end of all the subsequent operations 
ought to bCf that of adding^ or promotbg the combina- 
tion of something, required to enable the cotton to im- 
bibe and permanently retain the colouring matter of the 
madder; but several of these operations must, as far as 
I can judge, produce a different effect, by dissolving and 
removing a considerable part of the matters antecedently 
applied by the other preceding operations: such, for in- 
stance, must be the effect of the salt steeps, consisting 
of solutions of soda, employed subsequently to-those 
containing the dung, the saponaceous mixtures, and 
the decoction of galls; and, therefore, unless these latter 
steeps were either hurtful, or excessive in their strength 
or quantities, it must be inferred, that the salt steeps 
would do harm by diminishing^ at least, the benefits to 
be derived from the previous application of the dung, 
oil, and galls. 

M. Chaptal supposes, as others, when reasoning on 
this subject, have done, that the only good purpose to 
he answered by combining soda with the oil, (necessary 
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for the Turkey red,) is that of rendering the latter mis- 
cible with water. But is it necessary that the oil should 
be mixed with water? If it be employed in sufficient 
quantity it will, while unmixed, penetrate the cotton as 
thorougfdy and equally ^ as it does when formed into the 
saponaceous mixture, and, perhaps, more so; and though 
I once imagined that cotton, which had imbibed pure 
olive oil, so as to be saturated therewith, might not af- 
terwards freely admit the astringent matter of galls, or 
the alumine; or that the oil would afterwards obstruct 
the application of the colouring matter, in the dyeing 
process, I hare found, by repeated experiments, that no 
such effect is produced by oil so imbibed; but, on the 
contrary, that oil attracts and unites with the colouring 
matter of madder, and that cotton, even when the alu- 
minous mordant has been first applied to it in spots, as 
by calico printing, may be soaked repeatedly in pure 
olive oil, and being merely squeezed to separate the 
superfluous part of the latter, it may be put into a dye- 
ing vessel with madder, and there made to receive the 
colour most freely and copiously upon the spots or parts 
which had been previously alumed; the attraction of the 
aluminous basis for the madder colours, being rather 
promoted than lessened by this interposition of the oil; 
though it must be confessed that the latter did not ap- 
pear to render the colour much more durable than it 
would otherwise have been. This be^ng the case, the 
only reasonable motive for mixing the oil with water, 
must depend upon a belief, that ^ile unmixed it can- 
not be applied equally and thoroughly, without being 
applied in excess; but in opposition to this belief, I may 
adduce the practice of the Armenians, at Astracan, who, 
for their red dye, as we are informed by professor Pal- 
las, soak their cotton in pure unmixed Jish oil^ during 
^ seven successive nights, taking it out of the oil and ex- 
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posing it ta th^ sun and air, during each succeeding 
day; and then> after rincing it only in running water, 
immerse the cotton in a steep or decoction of galls and 
the leaves of sumach; then diy» and afterwards alum it, 
for the subsequent operation of dyeing with madder.^ 
These facts seem at least to render it probable, that the 
union of an alkali with oil is not necessary, to obviate 
the appRcation of it too copiously; and that if it be in- 
tended to remain in combination with the cotton, such 
an union, by rendering it miscible with water, must 
counteract that intention, and make the oil liable to be, 
in a great degree, removed by some, at least, of the 
subsequent steeps. 

That so much of uncertainty and obscurity should 
still prevail, in regard to this very estimable and extra- 
ordinary colour, is to me a matter of deep regret; and 
if my life should be prolonged a few years, and I should 
be enabled to choose my occupations^ no endeavours of 
mine will be wanting to elucidate the subject; being 
persuaded, that by doing so, I may not only enable the 
Turkey red dyers to produce their colour at much less 
expense, but that this elucidation will throw a most 
beneficial light upon other parts of the art, and afford 
means also of adding to the beauty and stability of many 
other colours. 

* M. Bourdier, a physician, who had resided eleven years at 
Pondicherry and other places along the coast of Coromandel, as- 
serts, that at MaBiiHpatam and PuUcaty (whers the reds are excel- 
lent,) the cotton* after being dyed, is soaked either in the oil of 
sesamum> or in melted hog's lard; and the oil being afterwards 
pressed as much as it can be from the cotton, the latter is exposed 
to the sun and air for some days; that this operation is repeated 
three times, after which the cotton is well washed. He says, that 
hogs' lard is preferred to oil for this use, and that the fine red hand* 
kerchiefs of PuUcat and Masulipatam have all been so treated. See 
" Mem. Geographiques, Physiques^ &c. sur TAsie, rAfriquey < tl 
TAmerique,'* torn. 1. pp. 207, 308. 
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I have thought it expedient in this manner to en* 
deavour to correct an error, which has lately become 
prevalent, I mean that of supposing that the true prin- 
ciple or cause of the fixity of the Turkey red had been 
discovered or ascertained; as this error must necessarily 
obstruct the attainment of truth, by leaving no motive 
for subsequent inquiries, or experiments, on this subject. 

ARTICLE III. 

 

Rubia ManjWhy or Manjifha^ of the Hindoos; and 

Majishfha of the Sanscrit. 
This species of madder was imported, though I be- 
lieve in a small quantity, by the French East India 
Company, about the year 1760, under the name mon^ 
gister; and sometime afterwards, by the English East 
India Company, under the name of majesto root. More 
recently the importations into Great Britain have in- 
creased, and it has acquired, in the Company's sale 
catalogues, the names of manjitj and mtmgeet. It has 
appeared to consist of the stem of the plant, commonly 
six, eight, or more feet in length, tod of twice the dia- 
meter of a goose quill, continued from the upper part 
of the root, (an inch or two in length, and commonly 
twice as big as the stem,) bent into a form somewhat 
circular, and injudiciously formed into loose bundles, 
occupying unnecessarily much space, and consequently 
incurring a great and needless expense for freight Both 
the root and stem, when broken, appear internally of a 
reddish colour, like that of madder. Wishing to obtain 
some more accurate information concerning this plant, 
than I had been able to procure, I questioned Dr. Rox- 
burgh on the subject, previous to bis last embarkation 
for India, and was assured by him, that it was unques- 
tionably a species of rubia, or madder; and that it, in 
his opinion, might very properly be distinguished^ by 
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giving it as* a trivial or specific name the Hindu appel- 
lation of manjit'h; which 1 have accordingly done; as 
I find Dr. Fleming, on the same authority, has also 
done in his valuable account of East Indian drugs, 
(printed in the 11th volume of the Asiatic Transac- 
tions, 4to.) where he observes, that this species of mad« 
der is indigenous in Nepali and is used by dyers and 
calico printers, in the same manner as the rubia tine* 
torum is in Europe. Dr. Roxburgh represented this to 
me as a creeping or climbing plant, and the stem as 
spreading or rising to a great extent; and he added, 
that unlike the stem of the rubia tinctorum, this of the 
manjit'h seemed to be preferred to the roots for dyeing; 
a circumstance which might be expected to render it 
a very cheap dyeing drug. 

From the results of a great number of experiments, I 
conclude the colouring matter of this species of mad- 
der, in its general properties, to resemble very nearly 
that of the rubia tinctorum, but with this disadvantage, 
that on cotton and linen, its red is not so durable as 
that of the latter, though in calico-printing it gives 
much less stain to the white grounds, and, therefore, 
requires much less branning, and exposure on the grasSf 
On the other hand, I find its red colour to be more 
bright and lively upon wool or woollen cloth when dyed 
with it, than that of the Dutch madder, and nearly, per- 
haps quite, as permanent; especially when solutions of 
tin are employed as the mordant. With these and the 
rubia manjit'h, I have repeatedly given to broadcloth a 
scarlet, which, seen by itself, might be supposed to 
have been dyed from.cochineal, though when contrasted 
and compared with cochineal scarlets, a difference ob* 
,viously presented itself, not in the vivacity of these co- 
lours, but in a greater inclination to the yellow tint, iif 
those dyed from the manjit'h. This latter defect may, 

Vol. II. 2D 
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however, be easily removed, by employing a portion of 
cochineal with the manjit'h; and by this mixture good 
scarlets might be produced with a considerable diminu- 
tion of expense. I have in the former volume, recom* 
mended such a mixture of cochineal with Dutch crop 
madder; but the manjit'h is, I think, greatly preferabte 
for this purpose. In regard to the durability of colours, 
given by the latter to cloth, with the basb of tin, I have 
ascertained, by sufficient trials, that it is fully equal to 
that of the cochineal scarlet But on cotton t/ds bam 
produced no more stability of colour from the manjit'h 
than it does from cochineal, though I employed it with 
a variety of auxiliary matters, such as galls, glue, oil, 
&c« Some very pretty reds have, within a few years, 
been given to muslins from this vegetable with an alu- 
minous basis, and some addition, which is, I believe, a 
secret. 

With iron jind other metallic bases, this vegetable 
produces colours differing but little from those given 
by the same means, with Dutch madder. 

After this statement, it will not •be thought extraor- 
dinary that I should strongly recommend an increased 
importation of this dyeing drug, especially for the dye* 
ing of woollen cloths, to which it has not, I believe, 
been hitherto applied, except in my own experiments 
on a small scale, though it certainly is preferable to 
Dutch madder for this purpose; and by grinding, and 
close compression in casks, or other packages, capable 
of excluding moisture, the expense of freight might be 
lessened more than one half, without any danger of in- 
juring the quality of the manjit'h. 

There is another species of madder commonly used 
in China and Japan for dyeing, viz. the rubia cordifolia, 
^described by Thunberg, (Jap. 60.,) but I have had no 
opportunity of making any experiment with it. 
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CHAPTER IV. 

Of Fegetabla affor&ng Red Colouring Matters, nearly 

similar to that of Madder. 

*' Most of thote naeftil arti, and aiminble uiTCDtioBty which are the very topport 
of mankind, and sapply tham with all the neeetnriet and eonveniencei of life* hare 
at fint been the prodaelion of aome laelc]rahanea» orfrom iligfat and eontamptible 
baginningij have been, by long ezperienoe, cuiiooi o b aerra li oMi and Tarioaa im« 
pnrrements, matured, and broaght to perfeedoo." 

BianoY Porm'a AmeuBOLo«u GmjicA, 
vol. iL 190, 3d edition. 

ARTICLE I. 

OldenlamKa umbellata. Umbelled OUknlandia of Rox* 
burgh. The Chi or Chay^ Chayaver^ or Saya-ver, 
and Imburel of the Tamuls; and Tsheri-velh of the 
TeSngas. 

This plant, like madder, belongs to the natural order 
of stellatae,. and its roots are universally, perhaps exclu- 
sively, employed along the coast of Coromandel, and 
that of Malabar, to afford the durable reds for which the 
cotton yam, and chintzes of those parts of India, have 
long been greatly esteemed. 

Dr. Roxburgh, in his accurate and splendid work on 
the plants of CcM-omandel, describes this as being a small 
biennial, rarely triennial plant, growing spontaneously 
in very light dry sandy ground near the sea;* and as 
being moreover extensively cultivated, especially on the 
coast of CoromandeL— -The cultivated roots are very 
slender, and from one to two feet in length, with a few 

* Or. James Anderson, late Ph)rsidan-general to the East Iiiclia 
Company, at Madras, in certain printed letters to Sir Joseph Banks, 
asserts that these roots ^ will only yield colour when cultivated on 
the 9€a coasU*' whether they derive any thing useful from the vici- 
nity of the ocean, excepUng a loose sandy soil».I know not. The 
roots produced in stiff clayey ground^ are aud to be of little or no 
value. 
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lateral fibres; but the wild are shorter, and supposed to 
yield one-fourth part more of colouring matter, and of 
a better quality; and this resides almost entirely in the 
hark of the roots, which, when they have been recently 
gathered, is of an orange colour, and tinges the spittle 
yellow, though by being long kept, the roots become 
apparently colourless, or at most only retain a very pale 
straw colour. The roots gathered at the end of their se- 
cond year's growth are considered as the best; but the 
farmer does not find it profitable to let them continue 
in the ground after the^rj^. 

I have mentioned at p. 263 of my first volume, the 
employment of these roots by the natives of Coroman- 
del, &c., for calico-printing, or rather chintz painting: 
but they require to be more particularly noticed, in re- 
gard to the use which is there made of them in dyeing 
that beautiful and lasting red colour upon cotton, which 
seems to have preceded and can only be equalled by the 
Turkey red; and by comparing the means and opera* 
tions employed to produce these colours, it will be 
found, that tliose which afford the Turkey red, must 
have been suggestedy at least, by a knowledge of those 
antecedently employed with the ch6 or chay root. 

It is remarkable, that though, (as was formerly men- 
tioned,) an aluminous basis is prescribed and employed 
for the colour of this root, by all the instructions re- 
specting its use in calico printings and though a similar 
basis is particularly required for the reds dyed with it, 
upon calico, when no oil is employed^ yet no mention is 
made of any such basis^ in the accounts given by Father 
CoBurdoux and others, of the means employed by the 
dyers in Coromandel, and Malabar, to produce that co- 
lour which is analogous to the Turkey red. In these 
accounts they are said to form a mixture similar to the 
grey steep (or bain bis) lately described, excepting that 



Phthsophy of Permanent Colours. 218 

instead of soda, they employ a lye of wood, or other 
vegetable ashes, and instead of Gallipoli oil, that of gin- 
gelly or sesamum, which is rendered milky, by com- 
bining it with the alkaline lixivium; and to this they add 
either goat's or sheep's dung, which being dissolved, 
and equally dispersed through the mixture, they steep 
therein the cotton yarn, (previously cleansed by repeat- 
ed macerations in water, and dryings in the sun,) during 
nine or ten successive nights; taking it out every morn- 
ing, and spreading it widely to the sun's rays, during 
the day; after which the yam is well rinced and dried. 
This being done, instead of galling^ as in the Turkey 
red process, a cold infusion is prepared from the pow- 
dered leaves of the memecylon capitellatum,* commonly 
called cassQj or cacha leaves, (which have an astringent 
taste,) and in this the cotton is steeped once or twice, 
and dried after each steeping; by which it acquires a full 
deep yellow colour. After this it is macerated in another 
cold infusion of the bark of the roots of the nana, or 
nona tree, (which appears to be a species of guilan- 
dina,) and afterwards dried. But though in most places 
these infusions are applied separately, they are mixed in 
some, particularly at Masulipatam. 

By these macerations, and subsequent dryings, and 
without the mention of any aluminous or other basis, 

« 

the cotton is said to be prepared for the dyeing opera* 
tions, to be described hereafter. 

The Abb6 Mazeas having made himself ticquainted 
with the accounts of these operations, as given in the 
26th and 27th ^^ Recueil des lettres Edefiantes," and in 
certain manuscript relations, some of which were pro* 

* Or. Roxburgh describes this as being, in general, a shrubs 
though sometimes growing to the size of a large tree. It is the 
Calamwly of the Malabars, and aUie of the Gentoos. 
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cured by M. du Fay and othersi famished by M. de 
Rabec, (who had then lately returned to France from 
India,) and being persuaded, that in reality no aluminous 
basis was employed, to produce the red colour under 
consideration, (because no mention vras made therec^ 
in either of these accounts or relations,) he assiduously 
occupied himself with this subject, and endeavoured 
not only to produce a similar c(dour without the ahi- 
minous basis, but to discover and explain the principle 
or philosophy of an effect so extraordinary. He was 
perfectly aware that an aluminous basis had been con- 
stantly employed both in Turkey and France for the 
Turkey red, and that all the dyers of that colour firmly 
believed, that it could not be ^oduced without that 
basis; but he considered this as an erroneous opinion, 
and endeavoured to account for its existence, by sup- 
posing, that the Turks, after being informed of the East 
Indian process, must have failed in their attempts to 
carry it into practice, and that after this failure, they 
had with more success resorted to the means employed 
by Europeans for dyeiiig thread and yam; I mean those 
<^ aluming and galling; which had thus been unneces- 
sarily superadded to those employed on the coast of 
Malabar and Coromandel. It af^pears from his memoir, 
intitled " Recherches sur la cause Physique, de I'adhc- 
rence de la couleur Rouge aux toiles peintes, qui nous 
viennent des cotes de Mdlabar et de Coromandel," and 
from his Appendi:^ to that Memoir, (printed among the 
'^Memoires de Mathematique et de Physique," pre- 
sented to the Royal Academy of Sciences at Paris, 
^' par divers Savans," tom. iv.) that all his endeavours 
to produce the desired colour without an aluminous 
basis, were unavailing, until he had substituted hog^s 
lard for the vegetable oU commcHily employed; but that 
with this substitution, he suceceded in dyeing one small 
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hank or skein of cotton Tarn, (^^ un petit ^chevsau de 
coton,") with a red colour which supported boiling with 
soap, {^* qui a resist^ au de bouilli du savon;^) and con- 
sidering this as a sufficient evidence of the practicability 
of producing the desired colour without any aluminous 
basis, he proceeds to reason upon, and explain, the sup* 
posed fact, without any discoverable attempt to esta- 
blish or confirm it by a second experiment, tliough from 
its most extraordinary tmd incredible result, he ought 
to have considered several repetitions of his experi* 
ment, and with constant success, as being necessary to 
convince others, that he was neither deceived himself, 
nor been inclined to deceive. But the philosophers of 
that time (1774) appear to have been so indulgent, that 
no one publicly questioned this supposed fact, and the 
Abba's explanati(»i8 concerning it were received in 
different parts of Europe with great applause, and have 
been since deemed an adequate foundation for various 
theoretical notions of the pracHcabiltty and utility of im- 
parting to linen and cotton, a certain animalization^ to 
enable them to imbibe and retain colouring matters, 
more copiously and permanently than they could other- 
wise do.t 

* He does not say how long it did this. It might have been for 
even less time than the common madder red will bear this trial. 

t The following are the Abba's principal reasonings and conclu- 
sions from his experiment, viz. << II suit de la, que les huiles 

'^ animales sont plus propres a Toperation, que celles que nous 

tirons des v^g^taux en Europe; mais par quel mechaniame^ ce* 
huiles retiennent-elles les parties imperceptibles, qui, dans les 
excr^mens> animaux, se joignent aux atomes colorans de la ga- 
ranee? 11 est d'autant plus difficile de rexpliquer, qu'on ne re- 

r marque aucune difference sur les fibres, qui ont 6t6 eropreintea du 



• Every thing at that time was to be expluined upon mechanical prin- 
ciples. 
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It will have been seen, by the opinions which I have 
delivered on this subject in the preceding chapter, that 
I am not disposed to deny the efficacy of some animal 
matters toward enabling linen and cotton to acquire 
more durable colours in dyeing,- than any which we as 
yet know how to communicate, without them; but thi% 
so far as my experience reaches, is done by some pecu- 
liar property, besides that of their animal nature, and 
only in conjunction with some earthy or metallic basis. 
Indeed, numerous experiments have convinced me, that 
if it were practicable, by the application of such matters 
completely to change the nature of linen and cotton, and 
give them not. only the chemical properties or affinities 
of wool, but also the advantage of its porous and tubu- 
lous structure, it would still be impossible to make it 
capable of acquiring, either from madder or the chay 

savon, tel que je viens de le decrire, soit que Ton supprime ou 
non, les excr6mens animaux. Ce pendant cette suppression fait 
une grande difference pour la couleur, car le colon ne la prend 
paS) toutes les fois que Ton emploie le sain-doux, sans employer 
les crottes de brebis; preuve 6vidente que les graisses des animaux, 
ne contiennent point les molecules, avec lesquelies la garance a 
tant d'aflintt6. 

<( S'il m'6toit permis de me livrer a des conjectures, je croirois que 
toute rop6ration se r6duit, d d6pouiIler le sain-doux qui s'est joint 
aux molecules excr^mentielles, de toute sa partie grasse, et qu'Il 
ne reste plus sur les fibred du coton, que la partie terreuse de cette 
graisse, indissoluble aux alkalis savonneux: mais il est bien difficile 
de s'en assurer par Texp^rience; ici la nature disparoit a nos yeux, 
eu plutdt elle se voile sous un mechanUme si d^licat, qu*a peine 
laisse-telle quelque prise a Timagination. 
^< Je me bonie done au fait que je viens d'etablir/' 
<< L'essentielle, avant d'aller plus loin, etoit de constater le firin^- 
dfiej et de faire v6ir gue dana cette esfihe de tSiKture^ lea atomea 
colorana ae jcttent immSdiatement aur la aubatance animale^ et noa 
sur la terre blanche d'alun^ comme il arive dans la teinture d'An- 
drinople." See p. 2 1 and 22 of the volume recently quoted. 



PhUMopky of Permanent Colour $. 217 

rooty a colour like that in question, without the aid of 
some basis or means beyond those stated to have been 
employed by the Abb6 Mazeas in his successful expe- 
riment: 1 have, indeed, repeated that experiment, and 
made others upon similar principles without success, 
and I have, therefore, but little difficulty in believing, 
that in regard to the results of that experiment, he must 
have been deceived; probably by supposing, unwar- 
rantably, that his colour possessed a much greater de- 
gree of stability, than it could have done without other 
means. 

But what are we to think 6f those who, more recently 
as well as formerly, have, in their communications, 
omitted to mention the employment of any preparation 
of alum in dyeing the Malabar and Coromandel red 
upon cotton yam, from the chay root? Did this omis- 
sion proceed from ignorance^ and inattention in the 
, authors of these communications, or from studied con- 
cealment in the Indian dyer; or is it more probable that 
the water employed by them may naturally hold alum 
in solution, and that this fact may have been overlooked, 
by persons who were not properly sensible of its impor- 
tance?t That the colouring matter of the chay root does 
not possess any peculiar property, which could enable 
it, without alumine, to produce effects which the dyers 
of Turkey red have found it impossible to obtain from 

* When persons do not understand the principle, or cause upoa 
which the success of an operation depends, it must always be diffi- 
cult for them to describe it completely, or without oTerlookin|^ 
something of importance. 

t Dr. Taylor, Secretary to the Society of Arts, Manufactures, 
and Commerce, who possesses great theoretical and firactiad 
knowledge on the subject of dyeing, and was formerly engaged ex* 
tensively in the dyeing of Turkey red, told me very lately, that the 
last of these suppositions appeared to him to be the most probable. 

Vol. IL 2 E 
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madder without that basis, I am Well convinced by a 
multitude of trials; I have, indeed, found that when cot> 
ton had been fully impregn^ed with oil, the aolubte 
parts of sheep's dang and of gall nuts, its attraction for 
the colouring matters both of madder and of chay root% 
was considerably increased, but not in any degree which 
could at all warrant a belief of its being practicable, bf 
such means on/y, to produce any colour similar to the 
Turkey red, and yet, in addition to the omissions in thtt 
several accounts already noticed, I have to observe, that 
there is no mention of alum in the communication lateljr 
made to the Society of Arts, Manu&ctures, ficc. by Mr. 
Machlachlan, of the process for "dyeing the beautiful 
reds of the Coromandel Coast, from chaya root, and the 
leaves of cashaw, or cashan,'' (see the 22d volume 4>f 
their Transactions;) nor in that which was recently 
-made by Mr. Benjamin Heyne, acting Company's Bo- 
tanist on the Coast of Coromandel, (in a letter,) to the 
Right Hon. Lord Hobart, (now Earl of Buckingham^ 
shire,) of the method used by the Malabars, of dyeing 
^ beautiful and lasting red cm cotton yam, with the cfaay 
root, &c. of which I was favoured with a copy by Dr. 
Roxburgh. 

This communication by Mr. Heyne, would probably 
have obtained a greater portion of my confidence, if he 
had appeared either to have known more^ or not to have 
known so much, on the subject; and especially if he had 
not been so manifestly influenced by the reasonings of 
Mr. Gren in regard to the supposed a?rima&zation of the 
cotton dyed By this method; to which animalization he 
exclusively imputes the stability of this colour^ and 
seems to believe (erroneously) that the first notions d 
its utility originated with Mr. Gren. 

It appears, by Mr. Heyne's account of the Malabar 
practice, that the cotton yam is divided into small 



Acins of qMf thirty or forty threads each, and to at» 
tacbed to bamboo sticks, that, when spread, every single 
diread may be exposed to the powerful rays of the sun; 
after which^ being put into cold water, it is beat and 
fsreased by hands, during half an hour, and then left to 
sleep iMtil it begins to emit a putrid smelly which it will 
commonly do in that climate at the end of thirty-six 
Ikwts; when this happens, the yarn is well washed, then 
beaten upon a stone, and afterwards exposed to the sun, 
Mr. Heyne supposes, that the former part of this opera- 
tion may separate some mucilaginous, gummy, or other 
! vegetable matter, which might obstruct the action or 

eombiaaticm of the other matters which are to be sub* 
flequcntly iq>plied, and that by the subsequent beatings 
the texture or twistings of the threads must be so loos- 
ened as to render each fibre more accessible to these 
matters. 

The next application, and the only one containii^ 
animal matter, resembles the grey steep, or bain bis^ aK 
ready described; excepting the substitution of a lixivium 
from the ashes of burnt vegetables, for that of soda, 
and of .the gif^eUy oil* for that of Gallipoli, and, ex- 
cepting an addition which is made to it, of a liquor 
ttikA zickey, to be soon described. Mr. Heyne com- 
putes that tar each pound of yam, it may be necessary 
to employ in this steep one pint of oil, two quarts of lye, 
jMd half a pint of zickey, with five or six ounces of 
•bleep's dung. When this mixture is made, the yarn b 
io be soaked and squeezed in it, fiir half an hour, then 
" spread out, two or three hours, to dry in the sun; 
then soaked, and squeezed again, and afterwards spread 

* Mr. Heyne say8» the Malabar name of the aeaamum oriental^i 
vhich affords the gtngelly oiU is elloo, and the Gen too name, 
nooTOo-chittoo; and that the dyers never use it until, by keeping it 
a year or longer, it becomes rancidy and of a yellovf colour. 
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out to dry, in the same manner, and finally soakedt, 
squeezed, and dried a third time, all in tb^ same day^ 
after which, the cotton is. to be put back into the steep, 
and left to macerate during the night; and in the morn- 
ing, the three soakings, squeeztngs, and dryings, of the 
preceding day, are to be repeated, and at night the cot- 
ton is to be again macerated, &c. which treatment is to 
be continued during ten days; it is, indeed, prolonged 
by some of the dyers, with a few slight alterations,, far 
a longer term. When the cotton is supposed to have 
imbibed a sufficient portion of this, which Mr. Heyne 
considers as being an animalizing mixture, though it con- 
tains nothing of an animal nature but the dung of sheep 
feeding on vegetables, it is to be washed in cleao water; 
and the matters separated from it by this washing, are 
to be preserved (with the water employed in the wash- 
ing) for the space of a year, or until the liquor has ac- 
quired some degree of ropiness with a putrid smell, 
when it takes the name of zickey, and is employed, as 
before mentioned. 

After this treatment, the cotton is to be thoroughly 
wetted, by repeated dippings and squeezings in water, 
rendered almost as thick as paste, by a previous admix- 
ture of the powdered cassa, or casha leaves,^ lately men- 
tioned, and afterwards left to soak in this mixture dur- 
ing the night, and being rinced the next morning, it is 
to be dried in the sun, and afterwards soaked during 
one night in an aqueous infusion, made with two hand- 
fuls of powdered chay roots, and two handfuls of the 

* Mr. Hejrne says, these dyers will never make use of the leaves 
growing near their own habitations, even though (as sometimes 
happens) they aie obliged to pay unreasonably for those brought 
from distant situations; and he appears to think there is a conside- 
rable difierence between the leaves produced on the sea coast and 
those of more elevated districts. 
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leaves of the same plant, for each pound of the yarn, 
and dried in the sun the following day; which soaking 
and drying is to b^ repeated the two following nights 
and days. But on the fourth night, the soaking is to take 
place in an infusion of the chay roots without the leaves. 
On the fifth day, some of the powdered cassa leaves are to 
be formed into a paste by rubbing them with gingelly 
oil, and this paste is to be mixed with a quantity of 
powdered chay root in water, and in this the yam is 
to be soaked during the night, and dried in the sun the 
^following day: and this soaking and drying is to be re* 
peated three successive nights and days; after which 
the yam is to be dyed by putting it into warm water^ 
with a sufficient quantity of powdered chay root, and 
bringing it gradually to a boiling heat, which is to be 
continued until the yarn is supposed to have acquired 
sufficient colour. But if the dyer afterwards thinks it 
defective, the cotton is again to be soaked in a cold 
infusion of casa leaves and chay root, powdered, and 
again boiled with the latter. 

This tedious process, of which I have given an ac- 
count in as few words as possible, occupies almost a 
month, and is said to be also practised, with some ua* 
important variations, along the coast of Coromandel, 
from Cape Comorin to Palliacottah, but to be un- 
known in th^ northern CircarSj and in Bengal. The 
colour, though not very bright at firsts because its su^. 
perfluous and brownish parts are not separated by a 
brightening process, (as they are in the Turkey red,) 
constandy improves by wearing and washing. 

It will have been observed, that no blood is used in 
dyeing this colour, and that the cotton imbibes a great 
proportion of its red colouring matter by being repeat* 
edly soaked in the cold infusions of powdered chay 
root. The subsequent boiling with more of that root, 
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while it supplies additional colouring matter, prcliaiU^ 
unites or conibines that which had been previously ap« 
pMcd more firmly, by giving greater force and enet|Q^ 
to the attractions of the «everal matters which hre ki# 
tended to co-operate in producing and fixing the co» 
lour; and of these, I am convinced chat alumine, applied 
in some way or other, must be one^ though Mr. Heyne^ 
(who appears to have seen most of the operations de* 
scribed by himself,) distinctly asserts^ that any such ad» 
dition would be not only useless, but injurious to the 
beauty^ at least, of the colour; an assertion which I know 
not how to believe, considering that the Turkey red^ 
dyed upon the aluminous basis, is at least equal to that 
of Malabar in beauty and permanency. This I know by 
a skein of very fine Malabar red cotton yam, which I 
received from Dr. Roxburgh, and which I have com* 
pared and tried in various ways with samples of the best 
Turkey red, dyed in Great Britain and France. 

I am, indeed, the more di^osed to consider Mr« 
Heyne's communication as defective in regard to llie 
use of alum, because I find the latter mentioned as 
equivalent to, and capable of being substituted for the 
cassa, or allie leaves, in a manuscript account given by 
Mr. Ram, ^* of the method of dyeing red with the chay 
root in the Guntoor Circar;" which manuscript was also 
put into my hands by Dr. Roxburgh. From this account 
it appears, that the cotton, after being treated nearly as 
Mr. Heyne has described, until it is supposed to have 
sufficiently imbibed the matters imparted by the grey 
steep, (composed of an alkaline lixivium, gingelly oil, 
sheep or goat's dung, and zickey,) is to be washed in 
clean tank water, and well dried; and then ^^ half a pucca 
seer of the powder of allie (cassa) leaves, or two duht 
weight ofalum^^^ are directed to be put, with a suitable 
quantity of water^ to the cotton: but as the properties x)f 



PhiUacphy of Permanent Colours. 22S 

ibe oUi^ leaves^ are so very dissimilar to those of alum, 
diat one cannot be supposed to produce the effects, ot 
answer instead of the other, I think it most probable 
diat Mr. Ram's account would have been more correct, 
and ccmformable to the practice of the dyers of the Gun- 
toor Circar, if he had mentioned the alum as being em- 
ployed, not instead of the allie leaves, but subsequently 
to them; which, considering their astringent property, 
would have been similar to the practice of the Turkey 
fed dyers, who employ the alum steep immediately 
s^T that of galls. 

A large quantity of chay root was brought to this 
country about ten years ago, on account of the East 
India Company. Until this importation, my only expe- 
riments with this root had been made upon a small 
parcel which grew in the garden of the late Mr. East, 
at Jamaica, and which^ from some defect (as I supposed) 
in the soil or situation where it was produced,, afforded 
me but very little colouring matter. 

In consequence, however, of this importation by the 
India Company, I was abundantly supplied, and through 
different channels, with chay root for my experiments; 
but though some parcels of it were better than others, 
none of them produced effects equal to the expectations 
which I had formed in regard to the properties of this 
root; and I found, also, that of the several dyers and 
calico printers, to whom samples of it had been sent, no 
one had succeeded with, or was disposed to adopt the 
use of it. This want of success led me to suspect that 
the imported roots had either been defective in quality 
when shipped, or had afterwards suffered injury, by age, 
or, more probably, by the warmth and humidity of the 
places in which they were stowed to be brought to Eu- 
rope; and this suspicion was afterwards confirmed, by 
comparing the results of my experiments and examina- 
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tions with the rules and marks for distinguishing the 
good from the defective roots, which had been mentioned 
by Mr. Heyne, in his letter to Lord Hobart.* 

But having long been anxious to ascertain the pro* 
perties of a dyeing drug so much celebrated as the 
chay root, I endeavoured to procure for my experi- 
ments some of that which had suffered the least of any 
in the parcels imported by the India Company, which 
I was the better able to do, because the greater part of 
that importation having fallen into the hands of pne of 
my particular friends; and I afterwards bestowed no 
small portion of my time and attention in making what 
appeared to be the most proper trials therewith: and by 
these I satisfied myself that the red colour produced by 
the chay root, in combination with an aluminous basis, 
not only on wool, but on linen and cotton,^ resembled 
very nearly, in its appearance and permanency, that 
given by madder with the same basis. It did not seem 
in any instance to excel that of madder, and sometimes 

* Mr. Heyne in this letter, after describing the chay root as be- 
ing not less important for dyeing and calico printing in that part of 
India, than madder is in Europe, observes, that great care is ne- 
cessary to ascertain that it is of good quality, and has not been in- 
jured by exposure to rain, or by being kept in damfi situations: of 
such injury, says he, *' a certain sign is, that a white colour firrvaiU 
on the irmde of the bark^ and in its woody fiart; as, on the contrary, 
a green colour may be taken for the surest sign of its being good.** 
He adds, that the Malabar dyers, in order to ascertain whether the 
chay roots have been well preserved, mix some of their powder 
with a little quick lime in water, and if it affords a fine bright red, 
they deem it to be good; but the contrary^ if the colour be only a 
brownish or dull red. That the natives keep the roots with their 
stems together in large bundles, secluded from rain and damp air; 
and avoid pounding the roots until they are wanted for immediate 
use. Then they are carefully separated from the stalks, their small 
fibres cut off, and the better parts of the roots fiirther dried, to faci- 
litate their reduction to powder. 
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appeared less beautiful, and less durable; but this dif- 
ference when it occurred, might, as I thought, be rea- 
sonably attributed to tb« injury which the chay root had 
probably suffered in its quality. When applied to calico 
printed with acetite of alumine, the effect was much like 
that of madder, excepting that the white grounds were 
Jess stained. 

With the solutions of tin^ the chay root produced a 
very bright and lasting red on wool; though, like that 
of madder, it inclined a little too much to the orange; 
galls employed with the chay root in dyeing wool, made 
the colour incline still more to the yellow, as well on the 
tin as the aluminous basis. 

The most remarkable difference in the colouring 
matters of these roots, was that which regarded their 
e&cts with the solutions or oxides of iron, which, with 
chay root, produced nothing darker than drab colours, 
either upon wool or cotton. 

Woollen cloth boiled with a solution of lapis calami- 
naris (oxide of zinc) with muriatic acid, and dyed with 
powdered chay root, took a bright apple green; and, by 
substituting a diluted nitrate of lead, as the mordant, a 
bright cinnamon colour was obtained from this root. 

By the Turkey red process, the colouring matter of 
the chay root produced effects so much like those of 
madder, that I was confirmed in my belief that the 
means of fixing its colour, as in the Malabar red, must 
be substantially the same as those employed with mad- 
der in Europe, for the Turkey red. Broadcloth, dyed 
without any basis, obtained from chay root a brownish 
red, which was, certainly, neither so bright nor durable 
as that which it imbibes in the same way from madder; 
for, by a fortnight's exposure to the sun and air, even 
in winter, it was reduced to a buff colour; a strong in- 
dication of the necessity of an aluminous or other basis, 

Vql. II. 2 F 
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to raise and Jix the colour of chay root, even on a sxA^ 
stance by its nature completely atnmaL 

In regard to future importations of the chay root tm 
this country, I think they can never be adviseable. A 
large quantity of it was sent to France, about the year 
1774, on account of the then French East India Qom* 
pany; of which no beneficial use could be made, by any 
of those who attempted to employ it, probably, because 
it had been damaged, like that since imported to this 
country. It is true, that M. Le Goux de Flaix endea- 
vours to account for this want of success, by supposing, 
most erroneously y that the purpose for which this root is 
employed in the East Indies, and the only one which it 
can answer, as he imagines, is not that of giving colour^ 
but ofjixing the colour of other matters there employed 
with it, in dyeing and calico printing. (See Annales des 
Alts et Manufactures, No. 51.) This error, however, 
as it rests on no evidence, and is contradicted by the 
best of testimony, as well as by many known facts, does 
not deserve any farther notice: and I conclude from the 
defective quality of these several importations, that this 
root must be liable to injury from some cause, naturally, 
and perhaps, unavoidably connected with a voyage from 
India to Europe. But if it were possible to obviate all 
injury of this sort, I should still believe, that no profit 
or benefit could result from any future importation of 
chay root to Great Britain. It can produce no effect 
which may not be as well obtained from madder, and, 
as I think, more cheaply. The roots, though very small, 
consist of so great a portion oiiough woody fibres^ yield- 
ing little or no colour, that as far as I can judge, two 
pounds thereof will not produce more effect than one of 
madder; probably not so much; and as it is most liable 
to be injured by moisture when reduced to powder, the 
nnground roots can alone be imported, and those must 
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occupy so much space, as greatly to augment the ex- 
pense of freight; and being, moreover, extremely hard 
mnd tcughy the cost of grinding a given weight of them 
will, at least, be double that of grinding an equal weight 
of madder roots, and consequently, must augment, in a 
ibur*fold degree, that part of the expense of employing 
this Incfian production in Europe. 

ARTICLE II. 

GaUum. 

This genus of plants belongs, like the preceding, to 
the natural order of Stellatae, and consists of forty-eight 
well-ascertained species, whose roots, with perhaps a 
few exceptions, contain a red colouring matter, very 
similar in its properties and effects to that of madder; 
though, when the brown external covering of the root 
has been completely separated, the colour which it gives 
to wool is certainly brighter than that of madder, at least 
upon the aluminous basis. 

The several species of the galium most esteemed and 
employed in dyeing, are, 1st. Galium tinctorium. Thisv 
abounds in the woods of North America, and is called 
by the French inhabitants of Canada, tyssa voyane rouge, 
and employed by them to dye their cloths red, as it 
was by the aboriginal Americans, to dye their porcu- 
pine-quills, &c. of that colour. I have made some ex- 
periments with two small parcels of this root, one of 
which was brought from Hudson's Bay, and the other 
from the country of the Cherokee Indians, (westward 
of Carolina,) both of which communicated a very bright 
and lasting red colour to woollen cloth and to calico, 
with an aluminous basis, and with iron, colours resem- 
bling those of madder, upon the latter basis. Broad- 
cloth, prepared with the nitro-muriate of tin and cream 
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of tartar, as for scarlet, and dyed with these roots, ob^ 
tained a more lively red colour dian that given by them 
with alum. 

The roots of this species of galium are of a dark red- 
dish colour, and though nearly two feet in length, are 
very slender. These, if I do not mistake, are the roots 
mentioned by du Pratz, (in his history of Louisiana^) 
under the name of achec/n/y as being full of red juice 
like chicken's blood, with which, says he, the tribes 
about the Mississippi give a beautiful red to their fea- 
thers, &c. 

The Transactions of the Agricultural Society of New- 
York, contain, as I am informed, an experimental Essay 
on the properties of galium tinctorium, its uses. Sec. by 
Professor Woodhouse, which essay I have not been 
able to procure. 

2d. Galium verum; yellow ladies' bedstraw, or cheese 
renning. Dr. Cuthbert Gordon, about twenty-five years 
ago, warmly solicited the attention of the Committee of 
Privy Council for Matters of Trade, &c. to the cultiva- 
tion and use of this specie^ of galium, not merely as a 
substitute for madder, but in some degree of cochineal 
also; alleging that a scarlet colour might be produced 
from it, which in beauty would almost equal that of 
cochineal, and surpass it in durability: and, indeed, 
some specimens of the colour which I have now before 
me, and which were said by him to have been dyed 
from this root, are but little inferior to a great part of 
the scarlets commonly dyed with cochineal. Dr. Gror- 
don, for his exertions on this subject, obtained a small 
remuneration, (200/.) and some attempts were made by 
the Committee of the Privy Council to promote the 
cultivation of this plant; but, I believe, they were not 
attended with success, and probably the quantit}"^ of co- 
louring matter which the roots afford, is not sufficient 
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to compensate the expense of bringing them to a state, 
of maturity, which requires at least four years. They 
are covered by a very dark skin or bark, which must 
be separated, that its brown colour may not injure that 
of the other part of the root. Like madder and chay 
nx>t they rapidly absorb moisture, unless secluded from 
it^ and suflfcr great injury by doing so. The flowering 
stems of this plant afford a yellow dye, though it is not 
much esteemed. According to Pennant, Lightfoot, and 
others, the roots of this species of galium are commonly 
employed by the people of the highlands, and of some 
of the blands of Scotland, particularly Jura and Uiot, 
for dyeing a bright red upon their woollen stuffs. Its 
colouring matter is placed almost exclusively in the 
inner bark of the roots, and it seems necessary to em* 
ploy, at least, three times as much of them as of mad- 
der, to produce equal effect If propagated for dyeings 
it shouM be planted in a very deep loose sandy soil, 
Mving some intermixture of marl. 

Sd. Galium mollugo; or great ladies* bedstraw, com- 
monly called wild madder, and great bastard madder. 
Its roots are a little larger than those of the former spe- 
cies, and they produce, by dyeing, a red colour equally 
bright and lasting. 

4th. Galium sylvaticum; wood ladies' bed&traw: the 
rubia sylvatica levis of Bauhine. Its roots dye red, like 
' th^ preceding. 

5th. Galium boreale; cross-leaved ladies' bedstraw: 
rubia pratensis Isevis acuto folio of Bauhine, Pinax 333. 

I have made no trials of this root, which is said to 
afford a more lively and beautiful red than the roots of 
any other species of galium. Haller says, that in Swit- 
zerland the roots are ground with the dust of malt, and 
afterwards infused in small beer, and that woollen yam, 
being first macerated and afterwards boiled in this mix- 



230 Philosophy of Permanent Colours. 

ture, acquires a fine red colour: probably alum is em- 
ployed at the same time, though he does not mention it. 

6th. Galium aparine; common rough ladies' bedstraw; 
cleavers, or goose grass. The roots of this species also 
dye red, but the colour is less pure and vivid than that 
of galium boreale; which is, also, the case of several 
other species of this genus, particularly galium purpu- 
reum, or purple ladies' bedstraw, and galium cruciatttm^' 
or cross wort. 

Most, and probably all, of the species of galium, be- 
fore mentioned, impart (like madder) a red colour te 
the bones of animals, with whose food the powdered 
roots have been. mixed. 

Very nearly related to galium, and possessing a simi- 
lar colouring matter, are the roots of several species of 
the genus asperula; woodroof, or woodrowel, particu- 
larly asperula arvensis, blue or field woodroctf, which 
Bauhine considered as a species of madder; and also, 

Asperula tinctoria; or dyers' woodroof, the roots of 
which, according to Linnseus, are used for dyeing red 
instead of madder, particularly by. the inhabitants of 
Gothland. 

ARTICLE III. 

Morinda Citrifolia^ Litm. A Shrub^ {sometimes arbo*- 

reous); the Bancudus small Latifolia of Rhumphius; 

Codapilava of Rheede^ and of Ray; called Aal, in 

Malava^ and Atchy, in Oude. 

This genus, like those of rubia, oldenlandia, and ga- 
lium, is included among the rubtacea of Jussieu; but it 
does not, like the others, appertain to the natural order 
of stellatee: and its colouring matter partakes so much 
of the orange, that it is only by being concentrated and 
accumulated in the stuffs dyed therewith, that it pro- 
duces a red colour, always inclining a little to the orange 
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tint. Indeed, one species of this genus, the morinda urn- 
bellata, is employed in Cochinchina, and other parts of 
Asia, as a yellow dye; and the genus itself is so nearly 
related to that of morus, which contains the dytr's mul- 
berry, (improperly called old fustic,) that its name was 
thereby suggested to Vaillant, and composed from the 
words moms huKca. 

The ccdouring matter of the morinda citrifolia, resides 
chiefly in the bark of the roots of this shrub; and as the 
smaller branches, or divisions of the root, contain the 
least proportion of woody fibres, and, consequently, 
yield most colouring matter, they bear the highest 
price. 

When Mr. Alderman Prinsep returned to this country 
from India, more than twenty years ago, he favoured 
me with a box filled with small roots,' broken into a 
coarse powder, and in colour diflkring not much from 
madder: to this he g^ve the name of aurtch, adding, 
that it was **the Bengal substitute for madder; and 
that, if better pounded, it would answer in the propor- 
tion of three to two of the latter/' He gave me no infor- 
mation concerning the ways and means of employing 
this substitute in Bengal; but I find in the Asiatic Re- 
searches, (vol. iv. p. 55. 4to.) a communication by 
Win. Hunter, Esq. respecting this species of morinda, 
and the red colour dyed with it, in that part of India, 
from which, and several coroborating circumstances, I 
am convinced that the roots given to me by Mr. Prinsep 
are no other than those of morinda citrifolia.^ 

I lately mentioned that the Malabar and Coromandel 
red dye from the chay root, was not known to the Ben- 
gal dyers; and, so far as I can discover, they supply its 

* Probably the name of aurtch, employed by Mr. Prinsep, has 
been derived from that of atchy, which the morinda cilriiolia bears 
in the province of Oude. 
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place by that which b prodaced from the roots of tUs 
species of morinda. 

By Mr. Hunter's account it appears, diat the cotton 
to be dyed by these roots, is first macerated in a lixi- 
vium of soda mixed with the oil of sesamum, then rinced 
and dried* It is afterwards soaked in an aqueous info* 
sion of the large hevy or har^ (which is the ripe astrin- 
gent fruit of the terminalia chebula, a iq)ecies of myro- 
balan,) and, after the infusion has been moderately 
squeezed from it, the cotton is exposed to the rays of 
the sun during four or five days, in which it will acquire 
a cream colour. It is then macerated in a solution of 
alum, (made by employing one pound of water, to each 
ounce of alum in powder,) and after being thoroughly 
and equally penetrated by thb solution, the super- 
fluous part of the latter is to be separated by moderate 
pressure, and the cotton again exposed four or five days 
to the sun, that it may be well dried; and this being 
done, it is rinced in cold water, and again dried. Three 
gallons and one half of water are then put into a copper 
dyeing pan, placed over a fire, and the cotton immersed 
therein, so that it may be equally and thoroughly wetted; 
this being done, add from one to two seers of aal (i. e. 
the roots of morinda citrifolia,) in powder, (according 
to the quality of the powder,) having first rubbed and 
well mixed the latter with the oil of sesamum, at the 
rate of two ounces for each seer of the powdered roots. 
Put also into the pan, one eighth of a seer of die flowers 
of d^hawry^ for each seer of the aal; or, instead of these 
flowers, one ounce and one half of pUrwas, (a sort of 
gall nut,) in powder. The cotton and other ingredients, 
just mentioned, are to be kept over a very moderate fire 
during three hours, at the end of which, the liquor is 

* This vegetable is the lythrum fruticosum of Roxburgh. 
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made to boil until the colour is suflEiciently raised; the 
cotton being constantly stirred, and frequently lifted 
s^bove the dyeing liquor. If the latter becomes red, it is 
supposed that the colour of the cotton will be . defec- 
tive, unless a feirther portion of die flowers of d'hawry 
be added. The red colour dyed in this way, is said by 
Mr. Hunter to be more esteemed for its great durability 
than for its beauty. He adds, that with a basis or solution 
of iron, these roots dye lasting purple and chocolate co- 
lours; that they penetrate three or four feet into the earth; 
that great quantities of them are sent to Guzerat and the 
northern parts of Hindostan. 

Presuming that the roots which I received from Mr. 
Prinsep, as being the Bengal substitute for madder, 
must be those of the morinda citrifolia, I shall here 
mention the results of my experiments with diem, in 
dyeing woollen and cotton stuffs. 

To the former, prepared as usual by being boiled 
with alum and tartar, these roots communicated by dye« 
ing in a moderate heat, as with madder, a bright red 
colour, inclining a little to the orange tint, which, by 
subsequent exposure to the sun, rain, winds, 8cc. 
proved to be very durable. 

Broadcloth prepared by being boiled with nitrox 
muriate of tin and tartar, as for the cochineal scarlet^ 
acquired a very bright colour, but little inferior in vi- 
vacity to the colour which would have been produced, 
if the cloth so prepared had been dyed with cochineal, 
but partaking too much of the orange to be deemed a 
scarlet. Indeed, it very much resembled the colour 
which I lately described as having been produced by 
the rubia manjit'h upon cloth prepared in the same 
way; and this colour was also found to be very durable. 

Calico, printed with the acetates of alumine and of 
iron, both separately and mixed, being afterwards 

Vol, II. 2 G 



234 Pfdloioph/ of Permanent Colours, 

cleansed as usual, and dyed with the Bengal substitute^ 
took red, purple, and darker colours, very much like 
those which would have been produced by madder with 
the same bases or mordants, and equally durable. With 
other bases, colours were produced not differing much 
from those which madder would have produced with 
the same means. And I am, therefore, induced to be* 
lieve, that importations of this root, to be employed here 
instead of madder, might afford profit to the importers, 
and benefit to the public. There is certainly no danger 
of its suffering like the chay root, either by a sea voy* 
age, or by long keeping in this country, at least if pro- 
per care be taken of it; the parcel given to me by Mr. 
Prinsep having now been more than twenty years in 
my possession, without any perceptible deterioration, 
though powdered, and never secluded from atmospheric 
air, even when the latter was unusually damp* Care 
should, however, be taken previously to bring these 
roots into a state, in which they will occupy the least 
possible space, and be liable to the least expense for 
freight, &c. 

I may be here allowed, as I hope, slightly to notice 
a few other red colouring matters, which, though they 
do not strictly appertain to this chapter, cannot be re- 
ferred to any other, without greater impropriety. 

Of these, the first is the anchusa tinctoria, or dyers' 
alkanet; the root of which abounds in a dark red colour- 
ing matter, readily soluble in acohol and in oils. It was 
employed to dye wool by the ancients, as is mentioned 
by Pliny, lib. xxii. c. 20. and has been used for the 
same purpose by the moderns, particularly in France, 
though the use of it in this way seems to be now gene- 
rally discarded, that of madder being found much more 
advantageous. Haussman, indeed, states, in the Ann. 
de Chiuae, tom. 60, that if the colour of this root be ex- 
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tractedby alcohol, and applied by dyeing to silk or cotton 
which have previously imbibed the aluminous basis, it. 
will communicate a beautiful and sufficiently permanent 
purple violet colour, (pourpre-violet,) but this men- 
struum would be too costly in this country. The roots 
of the anchusa virginica, called puccoon in that part of 
America, possess a colouring matter nearly similar, and 
were formerly employed by the savages to paint their 
naked bodies. 

The roots of the sanguinaria canadensis, or Canadian 
blood root, so called by Morinus, and after him by Dil- 
lenius, from the blood-red colour which the juice of the 
fresh-gathered root exhibits, (but which changes to an 
orange by drying,) are sometimes employed by the in* 
luibitants of South Carolina for giving an orange cok)ur 
to silk and muslins, though it soon fades, and was 
found, by many experiments which I made with it, in- 
capable of being rendered permanent. This sllcems, also, 
to have been called puccoon by the savages there, and , 
was, as is mentioned by Catesby, employed with bear's 
oil to paint their skins. With a solution of tin it produced 
a bright orange on silk. It possesses a violent emetic 
quality. 

I received, some years ago, from Dr. Roxburgh, a 
small parcel of the red powder, which covers the capsules 
of the rottleria tinctoria, or wassunta-gunda of the Telin* 
gas, which powder is a noted dyeing drug, especially 
among the Moors in the East Indies, and forms a consi- 
derable branch of commerce from the mountainous parts 
of the Circars. The colour of this powder seems to be 
intermixed with a portion of resinous matter, which 
renders it but little soluble in water only, but being made 
soluble by an admixture of soda, I found it afterwards 
capable of dyeing a very high and bright orange, with 
alum and with the solutions of tin, which orange colour 
was sufficiently durable on silk, but less so on cotton. 
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Barrere, in his Nouvelle relation de la France Equi- 
noctiale, p. 39, mentions a species of convolvulus, grow- 
ing about the river of Amazons, and called by the Carrib- 
bees, kariarou, which yields a pulp as red as vermilion, 
,(" une faecule aussi rouge que Ic vermilion d'Espagne,") 
and which the savages and Portuguese en^)loy to dye 
their cotton hammocks. He calls it ^^ convolvulus tincto- 
rius folio vitigineo;" I endeavoured, when in Guiana, 
to procure some of this colouring matter, but without 
success. 

The Danais of Commerson, is a creeping shrub, ap- 
pertaining to the rufmcea of Jussieu, which, as we are 
informed by M. du Petit Thouars, the people of Mada- 
gascar employ as a red dye for the cloth which they 
weave from the thread of the tafia palm; but it has never 
been in my power to make any experiment with it. 
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CHAPTER V. 

'OfBroxd^ and other Woods ^ affording red colouring 

matters. 

** Peraptor pro^reMio eoloris rabd • Brasilio 1ig;iio, quod et Verzinum dicitur, 
atranque exte iptiuB figni nomen dcducitur a ProvincTa IndiK utrhisque noninis. 
Ice.' Casxpasius ss Atbahxhtis, p. 199. 

ARTICLE I. 
JBrasil fFood. 

This, and most of the woods to which this chapter is 
appropriated, belong to the genus casalpiniaj so named 
in honour of Caesalpimis, the father of the systematic ar- 
rangement of plants. It is the heart, or central part, of 
a large Brasilian tree, the caesalpinia echinata. Other 
dyeing woods had, however, been previously known 
under the name of BrasU; and, probably, that of the 
caesalpinia sappan, to be noticed presently. 

It will have been seen by my quotation from Cane- 
pariusy at the commencement of this chapter, that he 
supposed, according to an opinion which has long pre- 
vailed, and which BerthoUet has adopted, (torn. ii. p. 
228,) that the wood under consideration, obtained its 
name of Bra^il^ Jrom the country where it is indigenous, 
instead of communicating, as it certainly did^ this name 
to that part of South America, which is now distin- 
guished by it. 

I have mentioned at p. 297, of my first volume, on 
the authority of Muratori and Bischoff, '^ an old char- 
ter, or contract, passed in the year 1194, between the 
cities of Bologna and Ferrara, by which a duty was to 
be levied in the former of these cities upon the grana 
de JSrasilCf meaning kermes;" and have stated, on the 
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same authority, diat these Brasilian grains, ^^ and also 
Srasiiwoodf were mentioned in other old charters, par- 
ticularly one dated in 1198, and another in 1306, under 
the name of braoAlis^^^ which, as well as that of trast&s^ 
is understood to have been '* derived from bragio^ a 
burning coal^ (in French braise^*) which was suited to 
give the best idea of a very bright red, or flame colour; 
and as the sappan wood, which (like indigo, the spices, 
&c.) might have been obtained from India, through 
Egypt, Syria, &d., would, whilst the tin basis was un- 
known, have afforded that colour, with even more 
brightness than the kermes, it might also, with at least 
equal proprietj^, obtain the name of brasilis or braxtfis. 
Certainly the dyeing wood so designated, could not 
iiave been an American production, as that quarter of 
the globe had riot then been discovered. 

That red dyeing woods were commonly called BrasU 
woods, long before this name had* been given to the 
Portuguese territory in South America, may be proved, 
most unquestionably, by the most accurate and best in- 
formed narrator of the events of his own time, Peter 
Martyr, Secretary to the first (Spanish) Council of the 
Indies; who, in the fourth chapter of his first Decade, 
addressed to the Cardinal of Arragon, after giving an 
account of the second voyage of Columbus, (with whom 
he was intimately acquainted,) to" America, (whence the 
latter had returned to Spain in March, 1495,) stated, 
that not far from the mountains of " Cifewa," in Mis^ 
paniola, " are many great woods, in which are none 
other trees thanBrasil, which the Italians call verzina.'* 

* In the original edition of the French Encyclopedk, I find 
« brcniier" mentioned as a verb neuter, and m a ^'^rihe'd^ 'ma-* 
rine," used to signify ^^lts/(uxy et La, htmere que jette la n\er 
pendant la nuit." 
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And in the next chapter, when giving an account of 
transactions which occurred at Hispaniola, in the ab* 
sence of Columbus, (i. e. previous to his thir^ voyage,) 
Martyr mentions an excursion which Bartholomew Co- 
lumbus, the Admiral's brother^ made to the mountains 
of Cibana, where, having divided his men ^' into twen- 
ty-five decurions with their captains, he sent two decu-^ 
rions to the regions of those kings, in whose lands were 
the great woods of JBrasile trees. Inclining towards the 
left hand they saw the woods, entered into them, and 
felled the high and precious trees which were to that 
day untouched. Each of the decurions filled certain 
island houses with the trunks of BrasUe^ there to be 
reserved until the ships came, which should carry 
them away." I have here given the words of the ear- 
liest English translation of Martyr's Decades, by Ro- 
bert Eden, in black letter, not having at this time the 
Latin original, (which is indeed scarce,) in my posses- 
sion. The second chapter of the first Decade, was 
finished on the' day previous to the calends of May, 
1494; but the third and fourth chapters appear not to 
have been written until the year 1500, about, or a little 
before, the time when Peter Alvarez Cabral sailed from 
Portugal with a fleet bound to the East Indies, by the 
Cape of Grood Hope, and unexpectedly discovered the 
coast of that part of South America, which nearly one 
hundred years afterwards obtained the name of Brasil; 
but to which he then gave that of " Santa Cruz^^^ after 
he had erected a cross upon a tree, at a place now called 
Porto Seguro. It is, therefore, impossible that Peter 
Martyr could have been led to give the appellation of 
Brasil to the trees in question, or their wood, from any 
connection, real or supposed, between them and a part 
of Aiperica, with whose discovery or existence he could 
not have been acquainted, when he made use of that 
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aiq>eUation. Indeed^ the country since named Brasil, is 
not the only place which received that name from the 
tfye wood under consideration; for the harbour now call- 
ed Yaquimo, in Hispaniola, had been previously called 
Brasilj from the abundance of trees producing that, or 
a similar, dyeing wood, which grew on the neighbour- 
ing mountains; and, accordingly, Ferdinand Columbus, 
in his history of his father's life, informs us, that as 
soon as it was known in Spain that the latter, in his 
third voyage, had discovered Paria, and the country 
about the Orinoco, he was followed thither by Alonzo 
de Ojeda, (with whom Americus Vespusius had em- 
barked,) and that, sailing thence to Hispaniola, on the 
6th of September,- Ojeda put into the port, which the 
Christians called Brazil^ and the Indians Yaquimo, de- 
signing to take ^forcibly) what he could from the In^ 
dians, and load with wood and slaves. The wood here 
meant was the red dyeing wood, after which the har- 
lK>ur had been namedj and the slaves were the peaceable 
natives, who were intended to be kidnapped or stolen, 
and sold in Spain* 

In the ninth book of his first Decade, P. Martyr ^ves 
an account of the voyage which Vincent Pizon and his 
nephew undertook from Palos, in December, 1499, and 
in which they sailed from the river Amazons westward, 
along the coast of Guiana and Paria; and when returning 
to Spain, in the month of October following, brought 
away with them great plenty of cassia fistula, &c. " They 
found, (says our author,) in some islands about Paria, 
great woods of Brasil trees, and brought away with 
them three thousand pounds weight thereof,*' ** They 
say," adds he, " that the Brasil of Hispaniola is much 
better than this to dye cloth with a more fair and dura- 
ble colour." Probably this, and some other red dyeing 
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troods,* whkh were soon after brought from 6iferent 
parts of the West Indies, under the name of Brasil, be- 
longed to another species of this genus, the caesalpinia 
crista, or to that improperly called cassalpinia brasilitnsis, 
both of which afbrd^ what is now ealled bpazilelto wood* 

For many years the wood, to which the name of 
Brasil is now strictly and exclusively appropriated, has 
been monopoltEcd by the government of Portugal, and 
its exportation from the country which produces it, ex- 
cept for account of that government, has been prohibit- 
ed under severe penalties* The best of this wood is 
ahipped and sent fr6m Femambuca, formerly called 
Okmb Pemambuco, and is said to grow chiefly in the 
eaptainiy, or district of Paralba. It is ealled pao do Bm- 
$il by the Portuguese, and ihirapitanga by the Abori^ 
gines of that country. It is described as a large tree 
armed, or beset, both on the trunk and branches, with 
diort sptncM or thorns; having leafets elliptic obtuse; ra- 
cemes simple; and legumes prickly and bivalved, (each 
containing, according to Valentin, two red shining 
beans.) It is said to grow exclusively in elevated rocky 
tttuations, remote from the sea.f 

There is, probably, a variety of this species, which 

* bi the firaMh chapter of his ssvMith Decade, P. IKavtjpr ima- 
lioas* as bsviai^ tioeti r eceatlf brought from the Weat lodiea, ^ coc- 
dnean woodi used for djping wool, which the Italian calletb vcrzir^y 
and the Spaniard Braail.** 

t Piso confirms this, be says, " In locis mari'Ticinis non apparel, 
•ad tmtam in mediterraneis sy Wis, unde magn^ iabore ad UttoraHa 
vr^Viir.'' Braaii. p. 164* Valeetin agreeawith Piaoin this, and adds 
Uiat thejr grow widely dispersed among other trees. The meduUarf 
part, or heart, is alone used in dyeing, ^d this beara so small a 
proportion to the sap, that when the latter is removed, the former, 
in a tree as large in circumference as a man's body, will be no 
bigger than h» leg. It is red, hard, ponderous, and aparklea in 
burning. 

Vol. II. S H 
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is less an object of the vigilance of govemmeiit ia 
Brasil, and, therefore, sometimes clandestinely export- 
ed; I have several times been requested to make trials 
of this supposed variety, which had been sold in Lon^ 
don as the true Brasil wood, smuggled from the place 
of its growth; and having done so, have invariablf 
found, that diough the colour which it produced re- 
sembled that of the wood supplied by the government 
of Portugal, it was greatly deficient in the quaniiitf of 
its colouring matter, which never exceeded one third 
of that afforded by the true Brasil wood. How die tree 
producing this inferior wood is distingubhable from 
the other, I know not; and, probably, those who BOft 
best able, will not be disposed to favour a difiiision of 
knowledge on the subject. Indeed, it is possiUe that the 
difference may depend, in a great degree, on the agea 
of the trees producing these several woods* Dr. Rosc- 
burgh having observed, in regard to the sappan wood» 
that it is best when taken from the oldest trees, and this 
being also true of logwood. 

Water, if copiously employed, and at a boiling heat, 
may be made to dissdve and extract all die ccdoori^ 
matter of Brasil wood, and, therefore, the practice, 
which is common among those who grind it, of sprink- 
ling the powder with stale urine (which they call mas- 
tering) must be intended to raise and Mgfaten its co- 
lour, by the volatile alkali which is thus applied to the 
powder in question. 

There is a general persuasion, founded, as far as 
I can judge, upon experience, that by making a de- 
coction of Brasil wood, and keeping it two, three, or 
more months, according to the temperature of the at- 
mosphere, to ferment and become ropy, before it is 
employed for dyeing, better and more lasting colours 
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y be bbtaified, than could be produced from a de- 
ooetioD recently made* 

^ Braail wood does not appear to contain the smallest 
portion (tf tanning matter, though the ccmtnuy has been 
asserted by authors of great respectability. I have re- 
peatedly mixed solutions of glue, and of isihglass, with 
fccent decoctions of the genuine wood, but could never 
detect any coagulation, m precipitation, of gelatine, as 
resulting from any such mixture. 

It is well known, that the beautiful rose colour which 
this wood communicates to water, is made yellow by 
acids, and purple by the alkalies and alkaline earths; 
asd I may add, that its colour (as Chevreul seems to 
have first observed) disappears, or is made latent, by 
beii^ secluded and confined a fis w days with sulphu« 
retted hydrogene gas, like that of indigo, but probably 
not by a similar change. I mean an absorption of oxy« 
gene, because, as Chevreul ako observes, the colour is 
Kstorad by adding potash, without any admission of 
oxygene, and because I did not find that a decoction of 
Braail wood lost its colour by being mixed, and secluded 
several weeks in a dose vessel, (completely filled,) with 
sugar, and an oxide of tin, which was but little oxyge- 
nated, and, therefore, would have been capable of ren- 
dering indigo colourless. 

With soluticms of alumine and of tin, employed as 
mwdants, this wood communicates a very lively and 
beautiful red to wool, silks, linen, and cotton; but, un- 
fiDrtunately, its deficient permanency, especially on the 
latter, renders the use of this wood much more limited 
than it would otherwise be. 

With solutions of iron the colour of Brasil wood may 
be darkened so as to produce violet and black colours, 
of greater permanency than the red, but less durable 
than similar colours, which are given by cheaper means. 



AluA, if put inio a decoction of BraBil #»od« 
after it has been made yellow by Mn acidi will restem 
its red colour, precipitating a part of it, at the same 
tiflie^ and the remainder will nearijr all sttbsidiei if tto 
a^cid be saturated fa^r the addition of an alkali, it ta im 
^is wflgr thait an ibferior sort of oarmint has long been 
produced,^ for painting in water cnloura, and impiOT* 
ing. female complexions. The oxide alao pfoduces ft 
fine rose-coloured prec^tate from a decoction of Sraoil 
wood, eren when it has prcTiously. been made feXkayr 
by an acid. 

I have found, by repeated experiments, dm gaUs^ 
when employed with BrasU wood for dyeing upon th* 
aluminous basis, hare rendered the colour tmofc laatiilg 
upon linen or cotton; and this fnt aeems to hare beett 
long known, for hi die old ixiok, mcHtionod at p. IM 
of my first volume, it was directed diat iinan, intended 
to be dyed with Brasil wood, shottld be prepared with 
galk and alum. Arsenic employod with ahim, has like« 
wise appeared to me, to render the red colour of tiiii 
Wood more lasting; but I do not recommend this addi- 
tion, because the use of it is liable to d^mgeroua acca-* 
dents. 

Having boiled bnoadcteth with sulphate of lime and 
a decoction of Brasil wood, for the i^ce of one hotMv 
I found it thoroughly dyed of a full crimcon, wluch did 
fiot sufier greatly by a month's exposure to the sun> 
air, &c. 

To dye wool or wooUeii cloth with Brasfl wood, upoa 
^ luminous basis, the former is commonly prepared^ 
as directed at pp. 285 and 286 of my first volume; tak- 

* CunepariuB si^s, p. 315, « ConficieDt laocum ex BrasUia, V«iw 
»nove dicto;" and that they made red ink " ex ligno BrasUio,sive 
Vcrzino,*' 



\ 
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IbgtMst^ iKmrver, that the proportion of tartar be, to that 
tif akiffl, oAy as (me to five or six. iBut as that part of 
the colouring matter, which attaches and fixes itself 
Most roadilf to vrool or woollen cloth, does not pro- 
duce the brightest colour, it is the common pn(ctice, 
first td dye some coarser doth or stufi* in the Brasil 
wood liquor, in order to deprive it of this least estima* 
ble pait, before the finer cloth undergoes this operation. 
The liquor so improved, will also give a lively crimson 
to «lk, Irhich hu imbibed die aluminous Ix^is by the 
tttual treatment. Calico, which had been printed with 
Ae acetate of alumine, and afterwards cleansed with a 
aixtm« of cow*dung in water, as is usual for calico 
printing, being dyed in a,deco(^on of Brasil wood, ob* 
tained a fine crimson colour on the parts which had 
imbibed the aluminous basis, and a pale reddish disco- 
loratioa on dut which was baseless. Wishing to ascertain 
Wfether either die fat or the drying oils would afford 
any protection to the crimson colour so produced, I 
applied fine olive oil to some of the spots or figures 
which had recehred this colour, and linseed oil to others, 
and exposed die caKco so dyed to the sun and air dur- 
ing ten summer days; at the end of which, I found that 
the cdour which had been covered by linseed oil, was 
greatly £ided, and that which had been covered by olive 
oil, considerably more injured than the crimson in other 
{larts, to which nothing had been employed; so that 
both kinds of oil, instead of retarding, had promoted 
the decay of this colour. 

Broadcloth prepared in a bath of alum and tartar^ 
With about half as much of the murio-sulphate of tin as 
would be required for a cochineal scarlet, and dyed with 
Brasil wood, acquired a very lively and beautiful colour 
of a passable duralnlity. The nitro-muriate of tin, cm- 
ployed in the same way, produces nearly similar effetts; 
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but, by employing a portion of gaUs with the Braul 
wood and the nitro-muiiate of tin, a durable orange 
colour was produced upon woollen doth. 

M. Dambourney asserts, (see Recueil de procede% 
&c. sur les Teintures, p* 172,) that he had found, bjr 
his eitperiments, the bark of the white birch (betuh 
alba) to produce very beneficial effects, in fixing the 
colour of Brasil wood, conjointly with'a solution of tin, 
made by equal parts of nitric and muriatic acids. But 
for this purpose he employed sixteen pounds of the 
birch bark to one pound of Brasil wobd, which, he 
says, dyed four pounds of wool, of the colour whkh 
formerly was called Venetian scarlet (ecarlate de Ve* 
nise.) He seems to think this bark equally efficacious 
in fixing the colours of logwood. I have reason, how« 
ever, to doubt whether its effects are so considerable as 
he imagines, and the very great quantity, which he 
states to be necessary for producing these effects, wiU 
probably discourage its use. 

As the oxide of tin has so little affinity fer linen and 
€Otton, it will hardly be supposed likely to give any 
considerable stability to the Brasil wood colour on these 
substances. It is, however, sometimes employed fer 
this purpose, assisted by a large proportion of galls^ 
or of sumach, which last tends less to degrade the co« 
lour than galls, and with it, the Brasil wood gives to 
cotton yarn a sort of scarlet, which, notwithstanding its 
fugacity, is found to answer fer some uses. 

A nitro-muriate of bismuth appeared, by my experi^ 
ments, to be more efficacious than that of tin, for giving 
stability to the Brasil wood colour, both on wool and 
cotton, but it made the colour incline more to a dork 
crimson or purplish tint, than it does with the tin basift. 

The oxides of antimony and of zinc, apfdied to.wocrf^ 
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gave dark brownish reds with thb wood, but they were 
fugitive and of little value, and of still less on cotton. 

The nitrate of lead, employed as a mordant with 
BrasH wood, produced a good bright red upon wool, 
but it did not prove sufficiently lasting; solutions of 
copper employed in the same way, produced dark but 
fiigitive browns. 

Wool, prepared with a nitrate of lime, and dyed with 
Brasil wood, obtained a deep orange colour of passable 
durability; and a lighter orange of less brightness was 
produced upon wool, by the sulphate of lime; but on 
silk, the latter produced only a cinnamon colour, though 
die nitrate of lime produced a deep orange upon this 
aubstance. Cotton received no colour from Brasil wood 
with either of these mordants. 

ARTICLE II. 

Sappan^ or Sampfan^ Wood. 

This is obtained from the cssalpinia sappan of Linn, 
a middle-sized tree, more prickly than the former, with 
leafits oblong-oval, unequal at the sides, obtuse and 
glabrous; calyx glabrous; stamina longer than the co- 
re^, and upper petal less. — See Roxburgh's Plants of 
Coromandel, vol. i. t. 16. It is indigenous to Siam, 
Pegu, the coast of Coromandel, and many, parts of the 
East Indies, and was described by Rumphius, ( Am- 
boyna, iv. p« 56.) under the name of lignum sappan, 
and by Rheede (Hort. Malabar, vi. p. 3.) under that of 
tmpangam: Linscoten had previously called it sapon. 
In some parts of Europe the name of sapon, or sappan^ 
has been corruptly changed to that oi japan. 

This wood seems to have been very generally em- 
ployed for dyeing in the greater part of Asia, during 
many centurie?, and to have found its way to Europe 
some time before the discovery of America; though. 
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very little of it has been lately imported, escept by tiie 
Dutch. 

The cdouring matter of this species of cssalpinia, 
difers but little from that of Brasil wood in its proper- 
ties and eflects, or in regard to the mordants required 
to produce these effects; but there is a considerable dif- 
ference in regard to the relative quantities of colouring 
matter which these woods afford; that of the best sappan 
amounting, by my experiments, to little more than half 
as much as may be obtained from an equal weight of 
the Brasil, and the colour not being quite so bright. 

I am informed that some of the trees, affording the 
true sappan wood, are now growing at the Isle de 
France, having been transplanted thither from Siam* 

As the bases, or mordants, ipfogcr for the aappaa 
wood, and also the ways of using it, very neariy resem- 
ble those which are found to be most beneficial widi 
the Brasil wood, they need not be particularly de- 
scribed. 

Mcx-e than twenty years ago, the late Mr. NadNuuel 
Smith, then Chairman of the Court of Directors of the 
East India Company, put into my hands parcels of a 
species of red wood, which had been recently diseo- 
vered at the Andeman islands, and of another red wood 
from the coast of Coromandel, with a request, that I 
would ascertain their prq)erties for dyeing, compared 
with those of the true sampfan, or sappan, wood, from 
iSfam, of which he also gave me a small parcel. The 
results, however, of my experi/nenta were not iavwim* 
ble to either of the two first of these woods^ aa their 
Colouring matter was but partially soluble in water, and 
both, in quantity and quality, appeared to be greatly in* 
ferior to that of the wood from Siam. The red wood of 
the Andeman islands, however, being boiled in water, 
with a little soda to render its colour more soluble, ap«» 
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jpeared, in one respect at least, to resemble the lignum 
nephriticum, as its decoction, viewed by reflected light, 
exhibited a ivXL bright blue colour^ whilst, by transmitted 
light, it was red. . 

ARTICLE III. 

Nicaragua^ or Peach fToody called by the French Bais de 

Sainte Marthe, 

This seems to belong to the genus cassalpinia, though 
the species has not, as I believe, been sufficiently as- 
certained. Sir Hans Sloane, in his Natural History of 
Jamaica, has mentioned it as growing about Ntcoja^ on 
the coast of the South Sea, or Pacific Ocean, and being 
thence brought by the Lake of Nicaragua to the North 
Sea. It is almost as red and heavy as the true Brasil, 
but does not commonly afford more than a third part in 
quantity, of the colour of the latter; and even this is 
rather less durable and less beautiful than the true Bra- 
sil wood colour, though dyed with the same mordants. 
It seems to be the curaqua, seu Brasilium Hispanorum, 
of Hernandez, (p. 121,) and is called, (though I know 
not why,) stock-vish-hout, or stock-fish wood, by the 
Dutch. 

The woods sold under the name of Nicaragua, or 
peach wood, differ greatly in their quality as well as 
price; one sort being so deficient in colouring matter, 
that six pounds of it will only dye as much wool or 
cloth as one pound of Brasil wood, whilst another va- 
riety of it, growing principally about the Rio de la 
Hacha, eastward of Santa Martha, will produce nearly 
half the effect of an equal quantity of Brasil wood, and 
sell proportionably dear; and it is this sort which they 
distinguish by the name of stock-fish wood. Dampier 
mentions another variety, called blood wood, growing 

Vol. II. 2 I 
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about the gulph of Nicaragua, and aimUar, as he tlunks, 
to camwood. 

The way of employing the Nicaragua wood, and the 
mordants used with it, differ so little ftom diose whidi 
are thought most suitable for Brasil wood, that any 
particular explanations on this subject would be su* 
perfluous. 

ARTICLE IV. 

C^salpinia JBrasiUenrisy or smooth-leaved BrasUetto. 

This is the pseudo santalam croceum of Sir Hans 
Sloane, (Jam. ii« p. 184,) and the first caesalpinia of 
Brown, commonly called Jamaica brasiletto, or Jamaica 
red wood. It is one of the cheapest and least esteemed 
of the red dyeing woods. 

ARTICLE V. 

Caesalpinia crista; the Bahama, or broad-leaved prickly 
brasiletto, of which Catesby has given a description and 
figure (Carolina, vol. ii. 5L) He adds, ^Uhe inhabitants 
of the Bahama islands formerly got a great part of their 
subsistence by cutting this wood, but it is now much 
exhausted." I have mentioned the wood of this and the 
preceding article as belonging to different species of 
cassalpinia, on what is deemed the best authoriQr, but 
their distinctions do not seem to have been well ascer* 
tained, and I think it very probable, that they are but 
varieties of one species. Both are commonly employed 
for dyeing inferior and fugitive red c(^urs, upon the 
aluminous basis. 

ARTICLE VI. 

Camwood. 
This was first brought to Europe from Afirica by the 
Portuguese, who called it pao^gaban^ or gcAan wood, 
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lipvii^ found it near the river of that name. Finch af*- 
terwards mentioned it as growing near Sierra Leone, and 
being there called kamb^: whence, by abbreviation, the 
name of camf or kam, has been formed. It appears to 
be the heart of a tree, which bears legumes, and is 
nearlf related to the genus csesalpinia, and which pro- 
fessor Afzelius has lately made the foundation oi a new 
genus, with the name of tespesia. 

Thb wood affords a red colouring matter, differing 
but little from that of the onlinaiy Nicaragua wood^ 
either in quality or quantity; and it may be employed 
similar mordants. 



ARTICLE VII. 

Barwood. 

This is another African production, imported subse- 
quently to the former, and principally from Angola. It 
does not appear to contain any tannin. Upon the alu* 
minous basis, it gives yellowish brown reds to xvoot 
and cotton, of consideraUe durability on the former, 
though radier fugitive on cotton. This colour may be 
saddened and varied, by employing solutions of iron or 
copper with it, either alone or conjointly with alum. 
The dark red, whiah is commonly seen upon the Bri- 
tish imitations of Bandeena, or East India silk handker- 
chiefs, is commonly produced by the colouring matter 
of barwood, saddened by sulphate of iron; and being so 
saddened, it is now very much employed to give dark 
grounds for deep blue colours, dyed with indigo, and 
thereby produce a saving of the latter. It commonly 
bears about half the price of camwood. I have not been 
able to obtain any accurate information concerning the 
tree which affords this wood. An inferior sort of it is 
imported from Old Calabar. 

Mr. Clark son has stated, that an African wood vessel, 
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brought home accidenta]ly among her barwood, a small 
billet of a superior colour to the rest; that one half of it 
was cut away for experiments, by which ^^ it was found 
to produce a colour that emulated the carmine^ and was 
deemed so valuable in the dyeing trade, that an offer 
was immediately made of sixty guineas per ton, for any 
quantity that could be procured." He has^ added, that 
the other half of this billet was ^^ sent back to the coast, 
as a guide to collect more of the same s(Ht;" but with 
what success, I know not. 

ARTICLE VIII. 

Red Saunders. 
The wood brought from Coromandel, under this 
name, (pterocarpus santalinus,) is employed to dye 
lasting reddish brown colours upon wool, though but a 
small portion of its colouring matter is soluble by water 
alone; and even when assisted by potash, or soda, the 
solution is incomplete; this difficulty may, however, be 
in some degree overcome by employing the rasped 
wood with sumach, galls, or the rinds of walnuts^ 
Broadcloth, prepared (as usual) with alum and tartar, 
being boiled in water with equal portions of ground 
sumach and rasped saunders, was dyed of a very bright 
and lasting reddish orange. In several experiments, I 
found a diluted sulphuric acid to act very efficaciously 
in extracting the colour of this wood. 

Vogler gave, as he asserts, a colour to wool almost 
equal to scarlet, from this \^ood, after extracting the 
colouring matter by spirit of wine; but this menstruum 
would prove too costly in Great Britain for this use* 
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CHAPTER VI. 

Of Logwood. 

Or ** vhat Campeaehy'i dispatable shore 
Copiow iflEordi to tinge the thirsty web." 

Dtsr's Flsecx. 

The tree producing this wood, is the hamatoxylon* 
Campechianum, (Linn.), with crooked spinous branches, 
leaves abruptly pinnate, leafets inversely heart-shaped, 
and flowers racemed; the latter are succeeded by small 
^t lanceolate capsules, about two inches long, and con- 
taining each five or six small flat seeds. Like the genus 
cassalpinia, it belongs to the natural order of lomentacese, 
and the leguminosas of Jussieu.f 

* The name of hxmatoxylon is formed of two Greek words, sig- 
nifying blood wood. 

t Both Sloane and Catesby have described and figured this tree, 
which grows so rapidly, that in four years after the seed has been 
planted, the stem often acquires its greatest circumference, which 
is abont two feet Dampier says, << when the old tree is cut, the sap 
is whitcy and the heart red; the last being only used for dyeing, 
they chip off all the white sap before they carry it on board." It 
commonly grows, and is supposed to thrive best, in a wet soil, with 
a large proportion of clay. The bark of the branches, and of the very 
young trees, is light-coloured and smooth; but that on the stems of 
the old trees, is rough and dark coloured. Hitherto the bark has been 
all thrown away, though, from some few experiments which I have 
made with it, I am convinced it might be usefully and profitably 
employed in dyeing, though its colouring matter differs greatly 
from that of the wood. The younger trees are most thorny. Dr. 
Robertson (Hist, of America, vol. iii. p. 235, 8vo.) says, << the log* 
wood produced on the Wett Coaat qf Yeucatan^ near the town of 
St. Francis, where the soil is drier, is in quality far superior to that 
which grows on the marshy grounds, where the English are set- 
tled." Dr. Robertson has here adopted an opinion, which the Spa- 
niards have endeavoured to propagate, in order that the logwood 
wjiich, since the peace of 1783, they have allowed to be imported, 
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This tree has been transplanted from Campeachy ioid 
Honduras, to most of the West India islands. Sir Hans 
Sloane mentions Mr. Barham as having brought the 
seeds from the former of these places, in 1715, to Ja* 
maica, where it .now occupies many large tracts of 
ground, particularly in the neighbourhood of Savanna- 
la-Man 

The Spaniards first became acquainted with this 
wood, and gave it the name of pah Campechio, whence 
it was called campeche wood, by some of the first Eng- 
lish writers, by whom it was mentioned, particularly 
Chilton, Parker, and Middleton (in the collections of 
Hackluit and Purchas.) But in the voyage of the Earl of 
Cumberland, it was soon after mentioned under the 
name of logwoody which name seems to have prevailed 
in this country over the former, as that of bois d'lnde^ 
has among the French, over the appellation of bois de 
Campeche, which they also first gave it. 

Logwood seems to have been first brought to Eng- 
land, soon after the accession of Queen Elizabeth, but 
the various and beautiful colours dyed from it, proved 
to be so fugacious, that a general outcry agsunst its use 
was soon raised, and an act of parliament was passed in 
the 23d year of her reign, which prohibited the use of 
it as a dye, under severe penalties; and not only autho- 
rised, but directed the burning of it, in whatever hands 

free of duty, from Camfieachyy might obtain a preference in the 
market, over that of Honduraa^ cut by the English; but I do not 
find it to be well founded. 

* This name of boit d^Jnde^ seems to hare misled Berthollet to 
suppose, (torn. U. p. 343,) that the Jamaica pepper, pimento or 
allspice, (obtained from the myrtus pimenta,) and the logwood, 
were produced by the same tree; Dutertre, Rochefort, and others, 
having early distinguished that species of myrtle, or, perhaps more 
strictly, the myrtua acrisj by the name of doia d'lnde^ whicli it still 
bears at Martinico, and other French West India islands. 
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it might be found within the realm; and though this 
wood was afterwards sometimes clandestinely used) (un- 
der the feigned name of black-wood,) it continued sub- 
ject to this prohibition for nearly one hundred years, or 
until the passing of the act of the 13th and 14th of 
Charles the Second; the preamble of which declares, 
that ^^ the ingenious industry of modem times, hath 
taught the dyers of England the art of fixing the 
colours made of logwoodj alias blackwoodj so as that, 
by experience, they are found as lasting as the co- 
lours made with any other sort of dyeing wood whatso^ 
ever;^^ and on this ground it repeals so much of the 
statute of Elizabeth as related to logwood, and gives 
permission to import and tise it for dyeing. Probably, 
the solicitude of the dyers to obtain this permission, 
induced them to pretend that their industry had done 
much more than it really had, in fixing the colours of 
logwood; most of which, even at this time, are noto- 
riously deficient in regard to their durability. 

Six quarts of distilled boiling water, may be made to 
extract nearly aU the colouring matter of one pound of 
logwood properly chipped, and when so extracted, the 
decoction will be yellow, with a sweetish taste, and will 
contain, in addition to the colouring matter, a volatile 
oil, with small portions of lime and potash, in union 
with acetic acid, besides some other matters of no im- 
portance, in regard to its effects in dyeing. Tannin has 
been generally considered as one of the constituents of 
an aqueous extract of logwood, but without reason, 
as the infusion or decoction when recently made, does 
not coagulate or precipitate a solution either of glue or 
of isinglass; and the appearance of such precipitation, 
which is sometimes produced, results from a subsequent 
absorption of oxygene, for which the colouring matter 
, of logwood has, whilst moist, a strong attraction. 
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If the decoction be made with commoii, instead of 
distilled water, it will exhitnt not a yelbwy or an cwange, 
but a full red or dark blood odour, by reason of either 
the selenite, or the calcareous earth which such water 
generally contains; but by adding to it sulphuric, nitric, 
or muriatic acid, the yellow will be restored, and a sub- 
sequent addition of any of the alkalies, in a proportion 
sufficient to supersaturate the acid, will re-produce the 
purple colour. 

When logwood is of good quality, it will yield from 
one fifteenth to one twentieth of its weight of ^i/rr ro- 
louring matter, which will be soluble in alcohol and in 
water, if the decoction, after being made, has been 
speedily evaporated to a dry state by fire; but if an 
interval of several weeks is allowed previously to in- 
tervene, or if the evaporation be slowly performed, by 
exposing the decoction to the sun and air, even in 
summer, or in a hot climate, the colouring matter will 
absorb and combine with a large proportion of oxygene, 
and become, in a great degree, insoluble by water, and 
the colours dyed from it will prove much xaort fugitive 
than those produced by the decoction when, recently 
made.^ A circumstance in which it differs greatly 

* I found this to be the case of a large parcel of an extract of log- 
wood, which had been prepared in the West Indies, merely by ex- 
posing an infusion or decoction of the wood to the sun's rays; it 
had a fine bright glossy aspect, produced by very small crystals; 
but a large proportion of it was nearly insoluble by water, and tlie 
colours dyed with it were uncommonly fugacious. 

Having formerly attempted to substitute the dry extracts of va- 
rious dyeing drugs, for the drugs in their natural state, in order to 
diminish the expense of freight, &c. and such attempts having, in 
almost every instance, been attended with disappointment and loss, 
by reason of the changes to which colouring matters are liable, by 
the operations necessary for their extraction and evaporation, it be- 
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from the colouring matter of Brasil wood; which hst, 
probably might, with greater advantage than almost any 
other, be brought into the form of an extract, (for the 
use of dyers,) at the place of its growth, to diminish or 
obviate the expense of transporting the wood to a sea- 
port, and its subsequent freight to Europe. This strong 
attraction of the colouring matter of logwood for oxy. 
gene, may, perhaps, be a cause of the want of perma- 
nency in the colours dyed with it, though we find aiv 
equal want of permanency in those obtained from the 
Brasil wood^ whose colouring matter combines but 
slowly with oxygene, and is benefited rather than in- 
jured by such combination, as is indeed the case of 
mmy other colouring matters.^ 

cmnet me to recommend caution to those who may be disposed to 
engage in similar undertakings. 

* M. Chevreul supposes, that the extract of logwood contains 
two 90rt9 of colouring matter, one, which he calls hsematine> which 
is susceptible of crystallization, and soluble both by M'ater and by 
micoholf giving them a reddish orange colour, and the other denomi- 
nated by him, << matiere d'un rouge maron,'* which is not soluble 1^ 
water. This last he considers as possessing most of the properties' 
of those vegetables which are called astringent, and especially that 
of causing a precipitation of gelatine. I am persuaded, however, 
that this insoluble matter, which occurs only after the colouring 
matter has been evaporated to drynesSf is merely the product of a 
combination of oxygene, with a portion of that which he calls 
haematine. I have found repeatedly that a decoction of logwood, 
after being kept five or six weeks in hot weather, lost the sweet- 
ness, and acquired the very properties which he ascribes to his 
^ matiere d'un rouge maron," including that of precipitating a so- 
lution of isinglass. But this precipiute difiers from that produced 
by the tanning principle, because it i> soluble in boiling vrnter^ which 
that of tannin it noti and this single &ct proves, that the precipita- 
tion vfhich does not take filace with a recent decoction of logwoods 
results from a subsequent change, and a newly -acquired property, 
differing essentially from that of the tanning principle. For the 
test) M. Chevreul admits^ that the supp o s e d two sorts of colour- 

Vojt. II. 2 K 
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By adding a sttfficient portion of alum to a decocl«m 
of logwood, the colouring matter may be all made to 
unite with the akimine^ and forni a purpk or reddiak 
violet compound, separable by the filter ao oomphrtriy, 
diBt the water will run from it cohNirless. When not 
filtered, a great part of the compound will aubsidet bttt 
not the whole, unless an alkali be added. By employing 
a aulphate of iron instead of alum, a simifair com« 
biuation will take place, and a bluish bla<^ colour 
will be thereby produced. AU the solutions of tin 
produce purple or violet ccrfours with the decoo- 
tion of logwood, and a complete precipitation of the 
colouring matter. Solutions of the other metals end 
earthy bases will also combine with the colouring mat- 
ter of logwood in different proportions, and with dif- 
ferent degrees of affinity, producing various colours and 
precipitates, to be noticed hereafter. Sulphate of copper 
added to the decoction of logwood, gives it a purplish 
blue colour; sulphate of pure zinc added to a ^milar 
decoction, produces a dark purple; nitro-muriate of 
gold, an orange; muriate of ^icksilver, an orange red; 
muriate of antimony, a beautiful crimson; acetate of 
lead, a garter blue; arseniate of potash, a deep yellow; 
muriate of barytes, a reddish purple; nitrate of barytas, 
a brownish purple; atrontia earth, a violet; suipfaato of 
magneria, a purple; muriate of magnesia, a yellow; sul- 
phate of lime, a purple; and muriate of lime, a violet 
purple. These effects show that the tingent i&atter of 
logwood, is capable of producing, with different mor- 
dania or bases, almost all the possible varietiea of cohmr. 

Sulphuretted hydrogene gas, produces a disappearance 

iog matter are both atttncted hj the same bases, and applicable 
in djeing with the same mordsnts. See Ann. deChimiej torn. 81 
and 82. 
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of the logwood colour, like that which it occasions to 
llie colour of Brasil wood, and, undoubtedly, in the same 
way, L e. merely by combining with it, and not by any 
deoxygenating effect. 

Wool dyed with a decoction of logwood in hard 
water, obtained a purple colour, which, by exposure to 
the sun and air, speedily changed to a dra^ colour; and 
this last afterwards manifested considerable subility. 

Chips of logwood being put into water, acidulated by 
sidphuric acid, and boiled Aerein, produced a brownie 
yelfew decoction; and wool dyed therewith obtained a 
rtrong yellowish bright snuff colour, which, being ex- 
posed to sun and air during five weeks, manifested con* 
wierable stability* 

Nitric acid being mixed with a decoetion of logwood, 
prodiioad a £ne bright yeHow. But thisk, by boiling, gra- 
dually became a yellowish brown, and communicated 
that colour to wool dyed therein; which b^ing sufi- 
ciendy exposed in the open air, proved to be a lasting 
colour* 

Woollen cloth being boiled during one hour in water, 
with a suitaUe portion of sulphate of lime, and after^.^ 
wards dyed with logwood, aGqohred a full and bright, 
diough brownish, orange, which proved lasting. 

Cloth boiled with a decoction of logwood in water, 
slightly aciddlaled by mcnatic acid, took a brownish 
yellow ccdour. 

Cloth boiled with muriate of Hale, and dyed with log- 
wood, took a brownish <mmge colour, which, however, 
did not pn>?e sufioieAtly durable. 

Wool dyed with logwood and sqlphate of magnena, 
received a yellow colour, but it proived very fbgitive. 

Wodlen elokh prepared with aium and tartar, as usual, 
bemg dyed with logwood, obcained a bright violot oo- 
lour, which, by adding a Utile muriatic acid to tbedif^ 



wg liquor, may, as I have found, be made to indknc 
more to the red or purple, but neither of these coIoimb 
have the desired ^stability; thou^ the former is not 
unfrequently employed. 

The best and least fogitive of the purple or vi<^ 
colours obtained from logwood, are produced by mor- 
dants principally composed of solutions of tin: one dF 
these became very fashionable in France, about thuty 
years ago, under the name of prune de Monsieur; and 
being then resident at Paris, I wore a coat of tlus x:o- 
lour, without having had any reason to complain of it as 
being fugitive. Of the invention and compositicm of dus 
colour, an account ^ven by M. Descroizilles, (a cfae* 
mist at Rouen,} to M. BerthoUet, was published by the 
latter, in the first edition of his Elements, &c., from 
which it appears, that M. Giros de GentiUy wa» the 
£rst who attempted successfully in France, to introduce 
the dyeing with logwood and a solution of tin. His first 
trials were made at the dye-house of Messrs. Petou and 
Frigard; but he suffered so much* to transpire, respect- 
ing the compo^tion of his mordant, that M. Decroi- 
zilles was soon able to produce a tolerable imitation of 
it, by making a solution of tin with sulphuric acid, to 
which he added muriate of soda (sea salt) with acidu- 
lous tartrite of potash and sulphate of copper; and diis 
composition answered so well, that M. Giros was in- 
duced to form a partnership with M. Decroizilles, to 
obviate the loss which was likely to result fi'om a com- 
petition with him. When thb association had taken 
place, M. Giros taught his new associate a more con- 
venient method of preparing the mordant in question, 
which was by dbsolving the tin in a mixture of sul- 
phuric acid and sea salt, with a suitable proportion of 
water, to which the tartrite of potash and sulfdiate^af 
copper in powder were added afterwards. Of thisivior- 
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dant they made at the rate of 1500 quarts daily, in a 
single leaden vessd; and continued to prepare and sell 
dus composition with great profit, (at 30 sols the pound,) 
during three years, after which, their sales gradually 
decreased, until they thought it proper whcAly to relin- 
qutah the undertaking; the indiscretion of M. Giros, 
concerning the composition of his mordant, having pro- 
duced other imitators, whose compositions, though at 
first defective, were afterwards preferred to dmt of the 
original inventor. 

To dye unspun wool with this mordant, the latter 
was employed in the. proportion of one third of the 
weight of the wool, but for cloth or woollen stuffs one 
fifth was deemed sufficient; and being mixed in a tin 
dyeing pan or vessel, properly supplied with water, the 
wool or clodi was made to imbibe the mordant, by the 
usual treatment during two hours, and being afterwards 
rinced, it was dyed in a fresh bath, with logwood; but 
as the latter, if employed alone, would produce a violet 
colour, a portion of Brasil wood was added, to make it 
partite more of the red, and afford that which was called 
prune de Monsieur. 

This colour was, indeed, liable to some altemtion, if 
sent to the fulling mill, by the soap smd urine there em- 
]^oyed; but the alteration was afterwards easily over- 
come, and the proper colour restored by passing the 
eloth or stuff through warm wafer, slighdy acidulated 
by sulphuric acid. 

M. Decroizilles asserts, that wool dyed with this 
BMvdtfit was susceptible of being spun with g^reater 
evenness, and extension or fineness, than wool dyed 
with alum; that an omission of the sulphate of copper 
rendered the fibres of the wool harsh, and impoverished 
the cdour. 

M* Berthdlet supposes, that in this composition the 
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sea siilt m» decomposed bgr the sulphurie mU, and that 
the moriatic acid bctfkg set at liberQr dissolyed the ixOf 
df winch a ftan was afterwards [ureoipitaied by the acid 
of tartar. That the oxide of copper formed a blue^ with 
a part of tiie colourii^ matter of the logwood, and dK 
oxide of tin a violet with the remaining pMrt, and a red 
with dM of the Brasil wood. 

Before the commencement of M. Deenoizittea' part* 
nenhq) with M. Girosi I had begun to oceupjr myself 
with experiments for fixing the colours of logwood and 
Bcattl wood by different solutions of tin, and I have 
since, at various times, renewed and repeated tbeee ex^ 
periments with oonsiderable success* I had, at a very 
(oariy period, discovered the higibly important iniaenoe 
of tartar in giving stability to the beautiful yettow pro* 
duced upon wool or woollen stufis from the quorcilroii 
bark, by solutions of tin; and I was induced, by that 
discovery, to try the effect of ^tartar with the bask of 
tin, in fixing the logwood purf^, or violet cdour, upon 
die same stuffs; and I have repeatedly found it more 
efBcacimis with that basis, than any odier meana for 
enabling this colour to resist the impressions of sun smd 
air. I am, indeed, persuaded that the piincipal merit of 
the mordant employed by >f • Giroa, resute fbom the 
tartar which it contains conjotncly with die tin. The 
sulphate of copper may, indeed, contribute to obviatje 
the harshness which is commonly given to wool by dM 
oxide of tin, and may give a particular tone to the co* 
iGmr; but it certainly cannot render it more doraUo than 
it would be with the oxide of tin and tartar in svitabto 
proportions; and if a fall proportion of die ktter be ns<»' 
ployed, any of the sokniona of tin wiU, I thidc, ansiwop 
the purpose; though the murio-sulphate, as bring cheap*' 
est, may deserve a preference. 

M. Dambooynef, who (as I lively inontiooed) las 



mpimaMed the bark of the whke hvPdh, tHrttda alba, to 
tie h^ljr efficackxia in fixing the colour of BrasH i^ooAy 
irilh^ a. nitro^muriate of tin^ ascribes to it a simSar eflfect 
in r^gaad to the eotour of logwoodi^ with thb saiiMe baiti^ 
adding, Hm it moreover changes the colour of the lattbr 
to a btood ted. 

With nkro-muriate of bismuth, employed as a mor- 
dant upon wool, logwood prodnced a bluish vidtt 
<5eloar, whieh being condensed bf a protracted boiling, 
became a very Ml> ami doraftde black. 

Wool, prepared with solphate of zinc, and dfed> With 
logwood, obtained a violei colour^ which proved Ai- 

glwfO* 

Wool, pnepamd ^th muriata of antimony^ and dyed 
with logwood, became of a snuff colour, which was 
iRileraUy perihancnt. 

Wool, and bronddotb^ prepared by boiling with a 
dSiKted nitnce of lead, being afterwards dyed with log- 
wood^ obtfldned a deqi bhie odour, \Mdk soon fad^t>y 
exposure to the sun and air; -^nearly similar effects were 
produced by substituting* the acetate^ for the nitrate, of 
leao* 

WodL or doib, dyad wiA^ logwood, and efther sul- 
^Mfte of copper or verdigrise, obtains a Hoe edoor, 
which is, however, neidier bright nor durable, though 
the chcBpnesa of die raataci s prodooing it, haa'cacMed 
Iha MC of it to. bo ymy frequently and generatty adopts 
ed; aoaaatimes'te atasffi of lillle value, and at olhera, to 
give mom fidoeas or i^ensi^ to^ the blue from indigo, 
and pBoduoe a saving of the latter^ Indeed, die exees- 
oivc^ higb.pnee at which indigo has been sold Upon 
die continent of Burope for several yeatc^ last past, has 
Ihe&e, accorcBng ts my inferftiation, oocasioned' a' very 
general sttbatabHion of logwood, for the purpose just 
ii^andpartmharly in Fmnce. 
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To produce the logwood blue, Poeraer recommends 
half as much sulphate of copper as ci the Ic^pi^ood, to 
be employed; but from the results of my experiments, 
I conclude that a smaller proportion of the former wifl 
suffice. The blue dyed by these means commonly in- 
clines to a greenish tint, perhaps, because the oxide of 
copper becomes green, by a farther absorption of oxy- 
gene or of carbonic acid. 

Broadcloth dyed with logwood, and one-fifth of its 
weight of sulphate of copper, and half as much lime, 
acquired a dark greenish blue, which, after one month's 
exposure to sun and air, manifested more stability tium . 
the blue commonly dyed from Ic^^ood. By substituting 
cream erf* tartar for the lime, a dark and hating tobacco 
brown Jwas produced. 

The greatest consumption of logwood results from 
its use in the dyeing of bhck^ especially on wool and 
woollen cloths or stu&; but this use of it will be parti- 
calarly noticed in a subsequent chapter, wiiieh I shsdl 
appr(q>riate to that colour. 

In regard to silk, logwood (besides the black) is em- 
ployed to give it a violet colour, after it has been alumed 
as usual; and it is moreover employed as lately men- 
tioned, to g^ve it the colour, which in France is called 
prune de Monsieur. To produce this colour, however, 
Fabroni has recommended a mordant, prepared by com- 
bining the muriate of tin with sulphate of copper and 
tartar, and employing a small proportion of galls, or of 
alder bark, with the logwood, in the dydng liquor. 

BerthoUet has observed, that silks which had been 
impregnated with solutions of tin at diflferent degrees 
of oxidation, being afterwards dyed with logwood, be 
found that the best efiects were produced on those to 
which tin, the ieast oxygenated, had been appfied. • 

The colouring matter of logwood has so mucfa has 



<fihkgr ior Uara or oottoi^ tiMtt for V^ that it will not 
9tlacfa itsdf to cith^ of ihem without the lod of soai9 
earthy or metallic basis: but with some of these base% 
tfaey may be made to lecetve from it colours nearly re« 
MmUing those which wool obtains by the same meansi 
mcoeptii^ the circumstance of thehr being generally a 
littie more fugitive on the former than upon wool: but 
this defect may be» in a considerable degree, obviate<i^ 
by employing a portion of galls wtth the logwood. 

I have attempted, at different times, to give some to^ 
lerable degree of permanency to the colouring matter of 
logwood, applied topieoUy^ or prosubstantively, to ca* 
lico, in combination with almost all the known mor- 
dants CMT bases; and, on looking over the notes which 
I made of my different experiments, the following re- 
sults seem to be most worthy of notice. 

A strong decoction, containing the colouring matter of 
one pound of logwood, being placed over the fire with 
half a pound of alum ki powder, and gum of Senegal, suf- 
ficient to thicken it properly, and these being dissolved 
and well mixed, and the mixture being applied topically 
by the pencil to calico, a bright, though darkish, purpte 
colour was produced, which resisted several washings, 
and a fortnij^t's exposure to the weather, without much 
injury. By substituting the acetate of alumine for com- 
mon alum, effects a little better were produced* 

By substituting the muriate, nitro-muriate, and murio- 
sjulphate of tin, for alum, brighter colours were pro- 
duced, which resisted the action of soap and strong 
French vinegar, and were not much hurt by several 
weeks' exposure to the sun and ain Phosphate of tin, 
employed in the same way, produced a bright red co- 
lour. 

The nitro-muriate of cobalt, employed in the same 
way, produced with logwood a bluish purple, a little 
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more fugitive than the preceding. Nitro-muriate of an- 
timony, employed in the same way, produced a colour 
nearly similar to the last. 

The nitrates of silver, lead, and zinc, all produced 
purple or violet colours, but they were more fugitive 
than those with solutions of tin. The nitro- muriate of 
nickel, produced with logwood a glossy bright colour, 
like that of Vigonia wool. 

The nitrate of copper, being partly neutralized by am- 
monia, produced, with the decoction of logwood, a dark 
blue of considerable durability. A brighter blue, and 
more useful for topical application, may, however, be 
obtained, by substituting the sulphate of copper, and 
partially neutralizing its acid, either by ammonia, pot- 
ash, or soda, or which is, perhaps, better, by an ammo* 
niate of copper, as formerly mentioned. I have already 
noticed, at pp. 159 and J 60 of this volume, the good 
effects of this logwood blue, in combination with a pro- 
substantive yellow from quercitron bark, in producing 
a green colour for topical application. 

In my arrangement of the adjective colouring mat- 
ters, I diought it most natural, first to notice the three 
simple or primitive ones, from which all the others may 
be compounded, and to begin with the yellow, as being 
the least removed from white, then proceed to the red> 
and afterwards to the blue; and it was from a regard to 
the property which logwood possesses, of producing a 
blue colour with the basis of copper and that of lead, 
that I have been induced to place it subsequently to 
the Brasil, and other woods affording red colouring 
matters. This, then, would be the proper place for me 
to mention any other adjective colouring matters, capa- 
ble of producing the blue^ if any such were known, and 
ascertained to be worthy of being employed by the 
dyersp of Europe. But this, I believe, is not the case^ 
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Loiireiro has, indeed, mentioned (torn. i. p. 241 ) the 
poiygonium tinctoriuih, a perennial plant, growing 
about Canton, in China, as being entployed to dye a fine 
blue and green, "ad tingendas telas pulchro colore cae- 
ruleo aut viridi;" and Thunberg mentions the people 
of Japan as cfultivating, for the same purpose, three 
other species of poiygonium, viz. p. chinense, p. bar* 
batum, and p. aviculare. But with what bases or mor* 
dants these are employed, we are not informed. 

Brown, also, in his History of Jamaica, p. 143, men^ 
tions the randia aculeata, (now considered as a species 
of gardenia^) called Indigo-berry on that island, as afford* 
ing berries which, when ripe, ** stain paper or linen of 
a Jine fixed blue colour^ which stands either soap or 
acids/' I lately requested my son (now in Jamaica) to 
send me some of these berries, which he promised to 
do when the season in which they become ripe should 
arrive; but not having as yet received any of them, I 
can add nothing from my own knowledge concerning 
their use. The wood of the guilandina moringa, or 
horse-radish tree, and the roots of mercurialis perennis, 
or dog's mercury, are also said to yield a blue colour; 
but in the latter at least, it probably has no stability. 
The bark of the fraxinus excelsior, and the berries of 
the empetrum nigrum, or black-berried heath, are also 
said to produce a blue colour, by Jorlin (in a paper, 
contained in the AmcenitaU Academic.) 
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CHAPTER VII. 

Of Fegetables ajfordvng adjective Brtrnn^ and other 
mixed colouring Matters; inclu£ng the Fawfty or 
Fatwe Colour of the French. 

** Un physiden qui veut prendre qaelqoe eonnouMtnoe de Fart de U teintare^ 

ett, pour abiai dire ellray^ p«r la maltitade dei objcta noaveaOK que eet ait lid 

presente." ^ ^ 

Hmrr. Abt de ul TuvrumB sis Lautis, Uc^^Prefaee. 

ARTICLE I. 

Of the bark of the Rhizophora Mangle^ or Mangtme 

Tree. 

This is one of three vegetable colouring matters, of 
which, in consequence of my discovery of their proper- 
ties, the use was exclusively vested in me for a term of 
years, by an act of parliament, as lately mentioned; and 
the tree producing it grows abundantly on nearly all 
the sea-coasts between the tropics, round the globe^ and 
s eminently remarkable for the singularity of its pro- 
pagation, not only by seeds, which germinate down- 
ward several inches, while actually adhering to the 
branches of the tree,^ but also by a great number of long 
round appendices, which, like ropes of different lengths, 
constantly shoot down from the under sides of most of 
the' branches to the earth, and taking root in the mud, 
each becomes at first a fulcrum or prop, to support 
the parent tree against the impetus of the tides and waves 
of the ocean, and afterwards forms the stem of another 
tree, which propagates itself in like manner; so that im- 
passable forests are formed, extending many leagues, 
and nearly all the trees composing it are connected 

* Whence its genetic name of rhizophora, from two Greek 
words, which signify root bearing. 
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mth «ftch other, either by Aeir branches or their roots, cS I 

whidi many^ bjr extending. hoKizonlally upon the sur&oe i 

of the earth, arrest and aQCumulale gmat maases of earthy i 

and vegetable matters, and thus enable the knd con- 
stantly to encroach upon the sea, and produce that Yaat 
exient of aibnnal grounds which has been formed Witfaia 
the tropics. 

Oviedo, ClusiiiSy De Laet, and other early writers^ 
have mentioned this tree by the name of mangle, which 
it bore amcng the. natives of Hispaniola; Liuscliotea 
gave it the name of arbor de raiz; and Rochefort, thai 
of paretuvier, or paletuvier, which it retains among the 
French; whilst the Dutch call it dbt2vn»6^.m€n,orthou« 
aand legs, from its numerous props or supporters. 
, There are two varieties of this species of rhizopborEi, 
<»ie of which is called the red, and the other the purple 
er violet mangrove; and the barks of both are nearly 
half an inch thick, of a reddish brown colour, and re* 
plete with colouring matter and tannin; both of which 
may be nearly all extracted by water employed in a 
sufficient quantity. 

Wool, or woollen cloth, prepared as usual with alum 
and tartar, and dyed with only one-twentieth of its 
weight of powdered mangrove bark, acquires a bright, 
full, and lasting annotta, or reddish, though somewhat 
brown orange colour. The solutions of tin, employed 
as mordants, do not considerably raise or improve the 
colour of this bark upon wool; though they produce 
what Dambourney calls, " un mordor^ solide." 

By substituting the sulphate of iron for alum, wool 
or cloth will obtain from the mangrove bark, a lasting 
chocolate brown colour, much darker than the same 
means will produce upon linen or cotton; and by em- 
ploying with the sulphate of iron, one-sixth of its weight 
of carbonate of lime, a very dark and durable drab, or 
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slate, colour will be produced. Sulphate of copper, \n* 
stead of sulphate of iron, produces, with the same 
means, a permanent cinnamon brown. 

The natural colour of the mangrove bark, or that 
which it communicates to linen and cotton upon the 
aluminous basis, is a kind of salmon, or reddish nankin 
colour, for which it has hitherto been chiefly employed 
in this country, particularly at Manchester. Probably 
the cheapest and best mordant for this colour is made 
by dissolving eight pounds of alum with one pound of 
clean chalk or whiting, in six gallons of water; in which, 
after the solution is effected, the cotton may be soaked 
twelve hours, then dried, and afterwards dipped intp 
lime water; drying it again, and then soaking it a second 
time, for about five minutes, in the solution of alum; 
after which, being well dried and moderately rinced, it 
may be dyed with about one-twentieth of its weight of 
the mangrove bark in powder, adding a litdc when the 
colour is sufficiently raised. 

By substituting the sulphates of iron and copper, as 
mordants, as well as by mixing them with alum, a great 
variety of brown, olive, and drab colours may be cheaply 
dyed from the mangrove bark, upon fustians, cotton, 
velvets, &c., which will prove more lasting, and much 
less susceptible of accidental spots and discolorations 
than similar colours, commonly dyed from the morus 
tinctoria, &c. 

Xhe mangrove bark may be employed by the calico 
printers for dyeing pieces printed with the acetates of 
alumine and of iron, upon which it will produce reddish 
orange and slate colours, without considerably staining 
the white grounds. This bark will also afford several 
prosubstantive colours, applicable by the pencil, and ef 
considerable durabiliQr. 
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One of these, a salmon or reddish cinnamon colour, 
may be made bj mixing a very strong decoction of the 
mangrove bark, with the acetate of alumine, and after* 
wards thickening the mixture as usual; and this may be 
improved by adding to it a little nitro-muriate of tin; or 
which is better, a murio-tartrite of that metal. 

A similar decoction of this bark, mixed with die ace- 
tate of iron, will produce a lasting prosubstantivc dark 
drab, or slate, colour. 

ARTICLE II. 

77ie Rhizophora Gymnorfdza^ 
Is another species of .this genus, producing very large 
trees, which cover an immense tract of sea-coast along 
southern shores of Cochinchina and Cambodia, as well 
as in the Straits of Malacca; and is supported by nume-^ 
rous and widely spreading arcuated roots, which are 
generally overflowed by the tide at high water. Lou* 
reiro says, the thick reddish brown bark of this tree is 
highly useful in dyeing rufous, or chesnut colours, 
which are easily converted to black, by alternately dip- 
ping the cloth (probably cotton) into a decoction of the 
bark, and then into a mixture of dark brown mud and 
water, then drying and repeating the dippings, until the 
desired colour is obtained;^ and this black he represents 
as permanent. The mud employed for this purpose, 
doubdess, contains an oxide of iron; but if this will 
render the colour black, there must, in that respect, be 
a considerable difierence between the colouring matters 
of this, and the former species. 

* ^ Utilissimus est ad tingendos telas colore rufo yel castaneo; 
qui facile in nigrum mutatur, si altemis vicibus immergantur telx 
coena fotco aqua diluto,'' &c— ^CocbincfaiDa, tom. i. p. 397. 
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ARTICLE HI. 

The Bark of the Mahogany Tree^ (Stt^m^ Maho^ 

goni,) 
Posseoses colouring imiUer, so nearfy similar to that of 
the mangrove, that no additional e^ i^amtioi|i ^a^ be 
wanted respecting the eflTects which it prodaces with 
different mordanta* or the methods qf applying it for 
dyeing) excepting only the circun[i6tance of its afford- 
ing about one-third less of colouring matter, than an 
equal weight of mangrove bark, 

ARTICLE IV. 

The Bark of the Acer Rubrum^ or Scarlet Floxuering 
Maple qf North America^ {described and figured bi/ 
Catesby^ torn, u p. 63,) 
Produces a very lasting cinnamon colour with the alu* 
minous basis, not only on wool but on cotton; and with 
the sulphate, or the acetate of iron, it communicates to 
both, a more intense^ pare^ and perfect blacky than even 
galbf or any other vegetable niatter within my know- 
ledge; and it has the advantage, in calico printing, of 
not only not staining the white grounds, but of obviat^r 
ing (like the d'howah, lately mentioned) the stains which 
some other colouring matters would produce without 
it. The leaves of this species of maple produce effects 
nearly similar to the bark. 

ARTICLE V. 

American Oaks. 
I have made experiments with nearly all the twenty 
species of American oaks, described and figured by the 
elder Micliaux, and they have all, excepting the querci« 
tron oak, and some few varieties possessing similar pro* 
perties, appeared to ccmtain large proportions of a co- 
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louring matter which, with the aluminous basis, produces 
cinnamon browns, and with that of iron, blacks, more or 
less perfect. 

ARTICLE VI. 
Pinus Abies Americana^ or Hemlock Sprtice. 
The bark of this tree, which is employed in Nova 
Scotia to tan leather, affords a colouring matter which, 
with an aluminous basis, produces a lasting bright red- 
dish brown colour upon wool, and a nankin colour on 
cotton, which, however, on the latter, is a little deficient 
in durability. With either sulphate, or acetate of iron, 
this bark produces dark drab and slate colours; but not 
a black. 

ARTICLE VIL 

Juglans Oblonga Alba^ or North American White fTahut, 

commonly Butternut. 

In Dr. Birch's History of the Royal Society, it is 
stated that this learned body received, on the lOih of 
February, 1669-70, from Mr. Winthrop, one of the 
Fellows, some stuff, manufactured in New England 
from a mixture of cotton and wool, and sent by him 
"to show the colour, which was only dyed with the 
bark of a kind of walnut tree, called by the planters 
butternut tree, the kernel of that sort of walnut being 
very oily, whence they are called butternuts. They 
dyed it only with a decoction of that bark, without alum 
or copperas.*' 

I have been, from a very early part of my life, ac- 
quainted with this tree, and have made numerous expe- 
riments with its bark, the colouring matter of which, 
has, indeed, so much affinity with wool, that, without 
any mordant or basis, a decoction of it will dye woollen 
stuffs of a durable tobacco brown, which may, however. 

Vol. II. 2 M 
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be iin|nx>Yed, both in brightness and permanency, bj 
an aluminous basis; and this last is necessary to fix this 
colour upon linen or cotton. With either the sulphate 
or acetate of iron, this bark communicates to wool, linen, 
and cotton, a strong and lasting black colour; and cali- 
coes printed with the acetates of alumine and of iron, 
separately, and also mixed, being dyed with this bark, 
will receive various shades of brown, drab, and black 
colours, sufficiently permanent, and without any stain 
or discoloration of the white grounds; a decoction of 
this bark, in which a littie gum arable had been dis- 
solved, having, in the course of my experiments, been 
mixed with a solution of iron by nitric acid, the whole 
was instantaneously converted into a solid blackish moss^ 
which required considerable trituration in a glass mor- 
tar, with hot water, to divide and render it soluble again. 
I repeated the experiment afterwards, with a similar 
effect; though nothing like it was produced by any 
other metallic nitrate, of which I mixed several with a « 
similar decoction of this bark. The rinds of the nuts of 
this tree possess the same colouring matter as the bark; 
and both afford an extract, which is much esteemed in 
the United States of America as a mild cathartic. 

ARTICLE VIIL 
The Juglans Nigra Oblonga^ or Oblong-Jhiited Black 

Walnut of North America^ 
Affords, by its bark, and the rindd of its nuts, a dark 
brown colouring matter, which, on the aluminous basis, 
communicates to wool and cotton a sort of durable to- 
bacco, or cbcsnut brown; and with solutions of iron, a 
brown considerably darker; my experiments, howqyer, 
with this vegetable, have been but few. Dambourney 
says, that with a nitro-muriate of bismuth, it gave to 
wool a very lasting puce, or flea colour. 
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ARTICLE IX. 

77ie Jugktns Regia^ or Common JVabnutj 
Afibrds in the rinds of its nuts a colouring matter, 
which, though naturally almost limpid, changes to a 
dark brown by exposure to atmospheric air, whence it 
probably absorbs oxygene; of this change proofs are in 
the autumn frequently seen, upon the hands of those 
who employ themselves in separating these rinds from 
the nuts. Braconnot, from a series of experiments upon 
these rinds, infers, that they contain starch, and an acrid 
bitter substance, which, by combining with oxygene, 
becomes carbonaceous; also malic acid, citric acid, tan- 
nin, phosphate of lime, oxalate of lime, and potash. He 
says, the recent juice being filtered, exhibits an ambour 
colour, but with sulphate of iron changes to a dark, or 
blackish green. 

The colouring matter of walnut-rinds has a decided 
affinity with wool, and being applied to the latter by 
dyeing, without any mordant, gives . it a brownish cin- 
namon colour, of considerable durability, though it may 
be rendered brighter and more lasting by an aluminous 
basis; but on cotton I have not found it produce very 
lasting colours, even with that or any other basis. 

These rinds are most frequently employed to produce, 
.without any basis, particular shades of brown or dark 
colours, upon wool or woollen stuffs, after having been 
left to macerate in water, and undergo a sort of putrid 
fermentation during several months. The unfermented 
rinds, however, with solutions of copper, iron, bismuth, 
&c. may be made to communicate very lasting chesnut 
drab, slate, and other dark colours, to wool or cloth. 
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ARTICLE X. 

fhe Bark ofAlder^ B^Uda AInm, 
Possesses a colouring matter^ which, widi the alumi- 
nous basis, dyes a permanent and very full, though 
iMTOwnish yellow, or orange, upon wool, cotton, &c.; and 
one which is brighter with the solutions of tin. Witb 
the sulphate or acetate of ir(»i, it forms a black, and 
has long been beneficially employed with galls, &c. ia 
forming the black vat for dyeing that colour upoa 
thread and cotton yam. 

ARTICLE XL 

Areca Nuts. 
It having been reported that the areca, or Pynang 
nuts, produced by the areca palm, were employed by 
the people of Malabar to dye a red colour, I procured 
and made trial of a parcel of them; but without obtain- 
ing any effects which might not be as well procured 
from many other vegetables, and even from the alder 
bark, last mentioned. With alum these nuts produced 
A sort of reddish cinnamon colour, and with iron, a 
brownish purple black, both of which appeared to be 
lasting.* 

* Sometime after my experiments with these nuts had been 
made, I found, by looking into Loureiro's Natural History of Co- 
ehinchina, (original Lisbon edition, p. 567, et seq.) that I had 
mistaken their proper use. He mentions this species of palm as 
being extensively cultivated in that country, for the sake of the 
nuts, and that the follers make a decoction from them, and apply 
i^ to cloths already dyed, to render their colours more bright and 
lasting. '' Fullones telas quascunque imbuere, ut colores diutius 
servent, et melius expriment." He adds, that they produce this 
effect by an agglutinating, and not by an astringent, power, (^ vi 
glutinante, non adstringente,"). and that for this use many cargoes 
were sent annually from Cochinchina to China. 
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ARTICLE XII. ^ 

The Ripe Berries of the Privet^ {Ligustrum Vulgar e^) 
Being employed as a dye, produced, with the alumi- 
nous basis, a light apple green, on wool and cotton, and 
a bluish black colour upon wool. Caneparius mentions 
lions them, (p. 204,) as having been anciently em- 
ployed to make ink, and, indeed, they seem to have 
been the berries to which Virgil, in one of his Eclogues, 
applied the name of raccinium;^ but Caneparius ap- 
pears to have mistaken this shrub for that of the hinna, 
or lawsonia inermis, which Prosper Alpinus had sup- 
posed to be a species of ligustrum. 

ARTICLE XIII. 

The Myrobalan. 
This name has been given in the East Indies to the 
drupaceous fruit, of two species of terminalia, (viz. In- 
dica, and chebula,) as well as to that of the phyllanthus 
emblica; which last appears to be the myrobalanus of 
Bontius, and myrobalanus emblica of Loureiro, p. 553. 
I have already, at p. 260 of my first volume, noticed 
the terminalia chebula, (which is the terminalia citrina 
of Roxburgh, or yellow myrobalan of the shops,) and 
the galls produced on its leaves, as being employed in 
the East Indies to give a yellow colour on cotton; but 
I did not include either of these among the adjective 
yellows of this third part of my work, because, though 
employed as such in that country, from a paucity of 
yellow dyes, the colour which they afford partakes so 
much of a brown tint, as to have but little more right 
to be deemed a yellow, than tliat of the alder bark. 

* <<0 formose puer, niipium ne crede colon; 
Alba ligustra cadunt, vaccinia nigra leguntur." 
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Their colouring matter is, however, capable of beii^ 
•rendered highly useful in giving a permanent black 
with an iron basb, especially upon cotton, as will be 
seen in the chapter allotted to that subject.* 

ARTICLE XIV. 

Paraguatan Bark. 
The twenty-third volume of the Annales de Chimie, 
contains the translation of a report g^ven by Dominique 
Garcia Femadez, of some experiments which he had 
made, by order of the supreme council of commerce in 
Spain, with the bark of a tree growing in the Spanisli 
part of Guiana, and there called paraguatan, or paruga- 
tan; which bark he represented as affording a dye in 
some respects superior to those of madder and Brasil 
wood, and as being capable of giving to silk, duly pre- 
pared, the various shades of rose and red poppy colour, 
obtained from safflower; and though this gentleman's 
report did not manifest much knowledge, either of the 
principles or practice of dyeing in the reporter, I was 
induced, by the intervention of a friend, to procure 
some of this bark from Cadiz; but, after several trials, I 
found myself unable to obtain from it any thing better 
than a pale salmon colour, too fugitive to be of any 
value; I, therefore, notice it here, only that I may ob- 
viate disappointment, and, perhaps, loss to those who 
might confide in, and act upon this report. 

* A ship bound from Cayenne to France, was captured a few 
years since with a curious collection of the animal and vegetable 
productions of Guiana, including a dyeing wood, labelled «i}of> de 
SassaJruM de Cayenne^** which last^ the agents for the captors sent 
to me. It was very heavy, close grainedi and of a reddish cinnamon 
colour; and, consequently, unlike the laurus sassafras. Upon the 
aluminous basis it dyed a very high orange colour, (which, however^ 
was not lasting upon cotton,) and with iron it gave dark browns. 
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ARTICLE XV. 

GaUs. 

These are excrescences, produced upon several spe- 
cies of oak, by the cynips quercus, or gall fly, which, 
by its peculiar structure, is enabled and disposed to 
deposit its eggs in the young branches, and other parts 
of the several species of oak, and thereby occasion a 
protuberance which increases, until the larva oi the in- 
sect gnaws through its prison or nidus, and escapes, 
leaving a perforated cavity therein. The galls, so perfo- 
rated, are commonly of a light colour, and called white 
galls. Those in which the larva dies, and which have, 
therefore, no perforation, are commonly called blue galls, 
being of a darker colour, and affording commonly about 
one-third more of colouring matter, than an equal weight 
of the white galls. 

Until lately the best galls were brought from Smyrna, 
Aleppo, and Tripoli; but, at present, a considerable part 
of those which were formerly exported from the two first 
of these ports, are carried by another direction from the 
places where they grow to the East Indies,' and are 
thence shipped to this country. Pliny informs us, (lib. 
xvi. c. 7.) that the galls most esteemed in his time were 
those of Comagena, and that the least esteemed were 
those commonly produced upon the quercus robur. 

By long boiling, nearly seven out of eight parts of a 
given quantity of powdered galls may be dissolved in 
about ten times its weight in water; after which, Newman 
found that alcohol would only extract four grains from 
a residuum of two drachms. The solution, so performed 
by water, besides matters of less importance, contains 
colouring matter, tannin, and a particular acid, (to which 
the name of gallic acid has been given,) all intimately 
.combined; though the first, and most important of these. 
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matters, has hitherto been confounded with the others. 
This colouring matter precipitates, as I believe, all the 
metals from their solutions, and the several precipitates, 
as far as my notes extend, retain nearly the following 
colours: viz. that of platina, an olive green; that of gok), 
a greenish brown; mercury, yellow; lead, white or grey; 
silver, brown; copper, brownish yellow; tin, greyish 
white; cobalt, pale blue; bismuth, greenish yellow; an- 
timony, bluish white; zinc, a slight greenish brown; 
nickel, white; columbium, an orange, (according to 
Dr. WoUaston); osmium, a purple, which changes to a 
deep blue; and finally, that of iron exhibits a black, 
which, being diluted, or thinly spread, inclines, more 
or less, to blue or purple, according to the degree of 
acidity in the solution whence the precipitation is eject- 
ed. This hsty is the most important and remarkable pro- 
perty of galls; and as many opinions, which to me seem 
erroneous, have been inculcated respecting it, by the 
highest authorities, and generally adopted, I shall, in a 
succeeding chapter, endeavour to ascertain the truth in 
regard to this subject. Here it only remains for me to 
notice the light cinnamon fawn, or fauve, colour, which 
galls (like many others of vegetables mentioned in this 
chapter) afibrd, particularly to cotton upon the aluminous 
basis; and which enables them, as I have found by re- 
peated experiments, to communicate by dyeing a diira- 
ble nankin colour to calico or to cotton yam, after the 
latter has been macerated in milk, then dried, and soaked 
in a saturated solution of alum, with one-eighth of its 
weight of lime, afterwards rinced, and dried, previously 
to its being dyed in a decoction of this vegetable. A 
diluted nitrate of lead employed instead of the solution 
of alum, produces a similar and equally durable colour. 
I will observe here, as I shall have no other oppor- 
tunity of doing it, that some few vegetables, particu^ 
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larly the Peruvian bark, that of the cherry tree, and that 
of the horse chesnut, (oesculus hif^castaneum,) possess 
the property of producing a greenish olive colour with 
sulphate of iron; a property which M . Braconnot as- 
cribes to a portion of phosphoric acid, which he found 
them to contain, conjointly with a yellow colouring mat- 
ter. — See Ann. de Chimie, torn. 70, p. 290. 

Poemer asserts, that chamomile flowers, with sulphate 
of cojiper, will dye wool of a durable green colour, and 
that fenugree seeds will produce a colour nearly similar, 
with the same basis. 



Vot. IL 2 N 



BXPERIMENTAIi R£S£AUCH£S 



GOVCXEirive the 



PHILOSOPHY 



OF 



PERMANENT COLOURS. 



PART IV. 



Of Compound Colours* 

In treating of tlie several colouring matters noticed in 
the former parts of this work, I have most frequently 
mentioned the applications of which their simple colours 
are susceptible, in order to form what are jusdy deno- 
minated compound colours; because (unlike the former) 
they may be composed by separate mixtures, of two of 
the three primitive ones, yellow, red, and blue; yellow 
and blue forming a green; yellow and red, an orange; 
and red with blue, a purple, or violet, according to the 
proportions in which they are mixed; whilst blacky 
though in dyeing upon wool it may be produced by a 
very great accumulation and condensation of the blue 
alone, (as an orange may, by the like accumulation of 
yellow,) is often a compound of all the three primitive 
colours. 

But, notwithstanding the mention which I have thus 
made of the compound colours on different occasions, 
it seems expedient that I should advert to some of them 
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more particularly^ before this work is brought to its 
conclusion. 

In dyeing compound colours, the matter which af- 
fords one part of the compoui^d, will commonly fix it- 
self upon the stuff to be dyed in parts not occupied by 
the other component colouring matter; but this sort of 
arrangement does not hinder the effect intended to be 
obtained, of an apparently uniform, equal, and homoge- 
neal, compound colour, though it leaves each of these 
colouring matters without any benefit or support from 
the other, in regard to its stability or permanency; and 
it is, therefore, always found, that a fugitive colour is not 
rendered less fugacious by being employed conjointly 
with one which is lasting; e.g. a fugitive yellow does not 
acquire stability by its mixture with an indigo blue; the 
green resulting from this mixture being found to lose 
its yellow part in some degree, whilst the blue remains; 
and this is one of the inconveniences which attend com- 
pound colours; for as they are produced from colouring 
matters, differing very considerably in their ability to 
resist the impressions of sun, air, &c. they commonly 
fade unequally, and thus sometimes produce an un- 
sightly appearance. 



284 Phihmpky of Permanent Cdmrt* 



CHAPTER I. 

Of Orange i Green^ Purple y and Violet Colours ^ and their 
various intermediate Shades or Mixtures. 

" CetCe p«rtie de fai tciiitiire est ccUe oa les lomieres de l*artittc peaveDt dre 
Ics plus milesy poor Toricr les proe^det, etpour parrenir an but qu'il se propose par 
la Toie la plas ttiDple, la plus courte et la maim diapendieute.*' 

Bkbtboxxet, torn, ii 302. 

ARTICLE I. 

Orange J ifc* 

In several chapters of this work, .particularly those 
which relate to the application of cochineal, quercitron 
bark, and madder, I have noticed the ways and means 
by which the various shades of colour, resulting firom 
the mixture or combination of red and yellow, might 
be produced upon wool and woollen stufis. It is, indeed, 
most easy, by combining the coduneal and quercitron 
bark in different proportions, with the preparation, or 
mordants employed in dyeing scarlet, to obtain all the 
possible shades of colour between the rose and the yel- 
low, with their utmost vivacity and beauty, and with 
sufficient permanency. Some of these, which are but a 
few degrees or shades more yellow than the scarlet, 
may be obtained by employing a portion of either mad* 
der, or rubia manjit'h, with cochineal, instead of the 
quercitron bark; and on the other hand, where nothing 
higher than the orange is wanted, this may be obtained 
with great beauty and perfection, merely by an aecumu- 
lotion of the quercitron yellow, upon the basis of tin, as 
mentioned at p. 96, of this volume* 

Where shades of orange are wanted, without their 
utmost vivacity, upon wool and woollen cloths, they 
may be obtained by combining the colouring matter or 
either madder or manjit'h, with that of weld, or of quer- 
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citron bark, upon the aluminous basis. In this last case, 
after preparing the wool or cloth as usual with alum and 
tartar, it is commonly thought best to apply the red first, 
and afterwards the yellow, in a separate bath, at least if 
the red part of the colour is to be applied in a greater 
proportion than the yellow. 

As neither cochineal nor the tin basis can be advan- 
tageously employed to dye linen or cotton, it is expe- 
dient for these substances to rely solely upon tliat of 
alumine, and to select the red colouring matter from 
those mentioned in chapters three and four, of the pre« 
ceding or third part, (especially madder,) combining 
it with the yellow either of weld, quercitron bark, or 
moms tinctoria, in such proportion as will suffice for 
the colour wanted. 

ARTICLE II. 

Green. 
In the chapter relating to the quercitron bark, I 
have sufficiently noticed its application for producing, 
with indigo, all the different shades of green^ upon 
wool, silk, linen and cotton; and as the blue from indi- 
go is always a component part of this colour, I can have 
nothing to add here upon this subject, but what relates 
to the substitution of other yeUaw colouring matters for 
that of the quercitron bark, particularly those of weld, 
and dyers' mulberry, called, improperly, old fustic. The 

* The vegetable productions of the earth, are principally adorned 
or distinguished by this pleasing colour; and so are nuany of the 
animal, particularly birds, fish, reptiles, and insects; and though it 
has not been allotted by nature to mankind, they have long been 
accustomed to clothe themselves in it. By the followers of Maho- 
met, it is, indeed, the most venerated of all colours, as yellow is in 
China; and the more it partakes of this last colour, by so much is 
it the more lively and gay. 
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latter of these, as I formerly mentioned, has been com* 
mbnly preferred for dyeing Saxon greens, because its 
yellow colour is of all others the least depressed by the 
acid of the sulphate of indigo; but this motive does not 
apply to those greens, the'blue part of which is first com- 
municated by the indigo vat^ and the yellow by a sub- 
sequent dyeing with weld, quercitron bark, dyers' saw- 
wort, &c. The latter of these is, indeed, in one respect 
to be preferred for this use, because its yellow naturally 
inclines to green. When greens are dyed in this way, 
(i. e. from the indigo vat^) the blue part of the colour 
is most permanent, and the yellow first decays, but the 
reverse happens with Saxon greens. Dyers are frequently 
required to superadd a brown colour to the green, as io 
that which is called bottle green, and this may be well 
done by employing a little logwood and sulphate of 
iron, with the yellow and blue colouring matters. 

In dyeing silk green from the indigo vat^ it is com- 
monly thought best to apply the yellow^n/, and to pre- 
fer that which the saw-wort afibrds. 

To dye beautiful greens upon cotton, Chaptal recom- 
mends that it be first dyed of a sky blue colour, from in- 
digo dissolved by potash and orpiment, then macerated 
in a strong decoction of sumach, then dried, and soaked 
in the acetate of alumine, dried again, rinced, and finally 
dyed with quercitron bark; employing twelve pounds of 
the latter to fifty pounds of cotton. He prefers the querci- 
tron bark to weld for this purpose, because the colour of 
the latter does not combine so well with sumach, as that 
of the bark. (See Berthollet, tom. ii. p. 316.) 
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ARTICLE III. 

Purple and Violet. 
These colours, with all their shades or variations, 
may be produced permanently^ and with much vivacity 
upon wool or woollen stuffs, by combining the rose or 
crimson of cochineal with the blue of indigo; and they 
may be obtained with even more vivacity, but less per- 
manency, from either logwood or orchalJ, as mentioned 
in the first and third parts of this work. 

To dye cloth of a purple or violet colour, a light blue, 
proportioned to the depth of the colour intended to be 
compounded with it, is first dyed by the indigo vat, and 
being alumed by the usual boiling with alum and tartar, 
it is afterwards dyed with cochineal, employing from 
half to two-thirds of the quantity required for scarlet, 
according to the shade of the purple or violet intended 
to be produced. Lilac and other light colours of this sort, 
may be produced by employing these means more spar- 
ingly, and by taking advantage of the remnants of colour 
in the baths employed to dye full violets or purples. 
Poemcr recommends the sulphate of indigo, instead of 
the indigo vat^ as affording a brighter blue, for pro- 
ducing purple and violet colours; but the blue so ob- 
tained will ha\'e less stability than the other, and be 
liable to fade, in some degree, before that part of the 
colour which is derived from cochineal. 

In making this use of the sulphate of indigo, Poerner 
begins by preparing the cloth with alum, then dyes it 
with cochineal, and more than an equal weight of tartar; 
and afterwards, adds the sulphate of indigo to the same 
dyeing liquor, and continues the boiling one quarter of 
an hour longer. 

It can hardly be necessary for me to observe, that in 
each of these ways the cochineal colour will only be 
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united to the aluminous, and not to the tin basis; and, 
consequently, that it can only produce a crimson, of 
much less vivacity than the rose colour which it would 
afford with anitro-muriateof tin. But this last mordant 
has been always avoided in djreing the purple and vio* 
let colours with indigo, because the nitric acid would 
unavoidably injure the indigo blue. But since my disco- 
very of the utility and facility of employing the murio- 
sulphate of tin with cochineal, as mentioned at p. 358 
of my former volume, this obstacle to the use of a tin 
basis, for producing purples and violets with indigo, 
can no longer exist, the muriatic acid having no power 
to act upon that substance, nor, indeed, the sulphuric, 
when so much diluted; and my experiments have proved 
that the colours in question may be dyed by thus sub- 
stituting the tin for the aluminous basis, with an in- 
crease of beauty and vivacity, especially if the blue 
part of these colours be dyed from a sulphate of 
indigo instead of the blue vat. Some varieties of 
purple and violet may be produced by substituting 
madder for cochineal; but though lasting, they will 
be less beautiful. Silk, previously dyed blue in the blue 
vat, being macerated in the murio-sulphate of tin 
sufficiently diluted, may be made to receive a fine and 
lasting purple or violet, according to the shade of blue 
previously communicated, by dyeing it with cochineaL 
At present, however, these colours are usually produced 
upon silk, by first giving it a crimson colour from cochi- 
neal upon the aluminous basis, and then passing it 
through a weak indigo vat, the sulphate of indigo being 
more fugitive upon silk than upon wool. 

Orchella, and also Brasil wood, with the indigo blue» 
are frequently employed to produce purple and violet 
colours upon silk, but when so produced, though very 
lively and beautiful, they have but little stability, except 
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in the indigo part of the colour* Silk impregnated with 
the aluminous basis, or that from the nitro-muriate, or 
uther solutions, of tin, may be made to receive different 
shades of purple and violet from logwood, though the 
colours so produced will not prove lasting. 

Cotton macerated in a decoction of galls (employing 
one pound of the latter to six pounds of the former,) 
then dried, and afterwards soaked in a saturated solution 
of equal parts of alum and sulphate of iron, being dried, 
rinced, and dyed with its weight of madder, will obtain a 
fast colour, which, by varying the proportions of alum 
and of sulphate of iron, may be made to incline more or 
less to the purple or violet; and it may be rendered more 
bright, by boiling it afterwards for a quarter of an hour, 
in a weak solution of soap. An acetate or pyrolignite of 
iron, may be substituted with advantage, for the sul- 
phate of that metal. 

Violets and purples still more durable^ may be given 
to cotton prepared and dyed as for the Ttarkey red; 
with this difference, however, that to the alum steep, or 
mordant, a portion greater or lesser of sulphate of iron 
is to be added, according as the colour is wanted to par- 
take more or less of the dark or violet shades. 

Cotton which has received a light indigo blue, may 
also be made purple or violet, by impregnating it with 
the aluminous basis, and dyeing it with madder, as for- 
merly directed. 

Besides these results of the several binary combina- 
tions of the primitive colours, a much greater variety of 
tints (for many of which there are no proper names in 
the English language) may be composed, by uniting 
them all in different proportions. Of these Poerner has 
given numerous illustrations and explanations, to which 
I must refer those who desire more information respect- 
ing them, especially as it would be impossible for me, 
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by English words, to convey act>urate ideas of the effects 
of most of these mixtures; and, moreover, as the dyer 
in making them, will derive much more advantage from 
his practice, than from the theory of this art. Many, in- 
deed, of these variations of colour may be cheaply and 
expeditiously obtained, by turning or saddening other 
colours, already described; for which purpose, several 
of the earthy and. metallic solutions, (and especially the 
sulphate of iron,) with the different acids, alkalies, ftcc. 
are commonly employed, and frequently assisted by 
logwood, galls, sumach, walnut-rinds. Sec. by which an 
almost endless variety of changes may be produced* 
Some of these have been already noticed in the former 
parts of diis work, and others are known to practical 
dyers; to whose experience and judgment I must com- 
'mit this part of my subject, which would otherwise 
produce an inconvenient extension of my work. 
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CHAPTER II. 

Of the Black Dye^ and of the common FFriting Ink^ as 

connected therewith. 

" Notbing more is reqmtite for produdng all the ^riety of odours, and iegcee* 
of re^vngibili^, than that the rpjt of Ugfat be bodies of different sizes; tlie least of 
which maj make a violet, the weakest and darkest of the colours, and the most 
easily di?erted, by refraeting sarftees, from the right eoorset and the rest, as they 
are bigger and bigger, may make the stronger and more lueid coloars, blue, green, 
yellow, and red, and be more and more diflSoaltly diTerted.'' 

NxwToir, Orncs. Qvsrt 89th. 

An object, if any such exbtcd upon or above the 
surface of the earth, which neither reflected nor trans^ 
mitted a single ray of li^t, would be absolutely invisi- 
ble, and incapable of exciting any sensation or perception 
of colour. That which is denominated blacky therefore, 
does not result from a total absorption, or retention, of 
the several rays, or a complete obstruction of their mo- 
tions; but from a very scanty and feeble transmission or 
feflection, principally of those rays which are dark co- 
loured; consequently, the blackest objects are those 
which absorb or intercept the greatest proportion of 
these rays, and especially of those whose colours are 
most lucid; perfect blackness approaching, or being re- 
lated most nearly to the total absence of all colour ^ and 
yellow being of all colours the most remote from black. 

This absorption or interception of the rays of light, 
so far as it is necessary to produce blackness, may be 
eflfected in dyeing and painting, by a great accumulation 
and condensation of all the primitive or simple colour- 
ing matters in union with each other;* and even by 

* It was in this way that those once bmous djrers, of the name 
of GobeUn^ at Paris, were accustomed, for many yearst to d)re their 
finest and beit tkukt. They began by giving to their white cloths 
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such an accumulation and condensation of particles^ 
which, while dispersed, could only produce a single 
dark colour, particularly the blue or violet, though a 
mixture and condensation of two colours may render 
the black more intense.* This sort of accumulation or 
condensation, is produced more easily upon wool than 
upon linen or cotton, and more easily upon the latter 
than in ?l fluid mixture, f 

a deep blue ground from the wood vat, and afterwards boiled them 
in the usual way, with alum and tartar, and then dyed them with 
madder and weld, which, upon the aluminous basis, produced a red 
and yellow in addition to the blue; and from this combination of 
these three primitive colours, a very durable black resulted, which, 
having been produced without iron, must have been exempted from 
. the rottenness which the oxides of that metal have been generally 
supposed to occasion. From this combination of colours, no more 
than a very sparing transmission or reflection of coloured rays 
could result; as the woad ground would only reflect or transmit 
those of a blue colour, which last the madder red would either ab- 
sorb or intercept; and the weld yellow would do the same in regard 
to the red proceeding from the madder; which red, in conjunction 
with the woad blue, would permit but a very few rays to escape 
from the weld yellow. Such an obstruction or retention of the rays 
of light generallyyvayxsX, of necessity, give the effect or appearance 
of blackness; an effect similar to that which painters produce by 
mixing their blue, red, and yellow pigments, in suitable propor- 
tions. 

* A sufficient proof and illustration of this may be seen at p. 
173 of my former volume. But the sulphate of indigo, which, as is 
there stated, produced a very perfect black on woollen cloth, by 
mere accumulation or condensation, will not, without additional 
means, produce a similar colour on linen or cotton. 

t A proof of this may be seen, by adding: ^ny, even the most 
oxygenated solutions or oxides of iron, to the infusions or decoc- 
tions of madder, when it will be found, that such additions will pro- 
duce nothing darker than a tobacco or coffee brown. But if linen or 
cotton be sufficiently impregnated with an acetate or biide of iron, 
and dyed with madder, a full and permanent black will be the re-, 
suit, and it is in this way that the most durable black of the calico 
printers is produced. 
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There arc, however, several animals and vegetables 
possessing colouring matters, which, by mixture with 
solutions, or other preparations of iron, in certain states 
of oxidation, immediately produce a black liquid, as is 
seen in the familiar instance of common writing ink; and 
as the black dye, in most general use, depends chiefly 
upon a combination similar to that by which ink is pro- 
duced, it seems proper that we should more particularly 
consider this latter production, which happened to en- 
gage my attention so early as the year 1770; when 
opinions demonstrably erroneous respecting it, were 
promulgated and believed, as they have since been, by 
the greatest chemists and philosophers of their times. 

According to one of these opinions, (then universally 
admitted, and still subsisting,) the property manifested 
by galls, and many other vegetables, of producing a 
black ink, or colour, with sulphate of iron, was ascribed 
solely to another property, denominated astringency, of 
which the former was assumed to be, both the measure^ 
criterion J and proof .^ But as this opinion necessarily 

* Evidence of the prevalence of this opinion at that, as well as at 
ajabsequent periods, may be found in books of the highest autho- 
rity. Dr. Lewis, in his Philosophical Commerce of Arts, a work of 
great merit, considering the time at which it was published) when 
treating of the production of ink by galls and sulphate of iron, adds, 
that ^< the power by which vegetables produce this blackness, and 
their oMtringency^ or that by which they contract on animal fibre, 
and by which they contribute to the tanning of leather, seem to de- 
pend on one and the same principle, and to be firofiortioned to one 
another." Dr. Cullen also, in the fir^t edition of his Materia Me- 
dica, (p. 177, 4to.) states as one characteristic of astringents, that 
their << decoctions thrown into a solution of green vitriol, strike a 
black colour and form an ink;" and that those « which give the 
blaekeat inky provided they are not accompanied with any peculiar 
acrimony, which discharges their use as astringents, may be reck- 
oned the strongest and best." The celebrated Macquer also, in his 
Art dc la Teinture en Soie, ptinted in folio, under the sanction of 
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produced fallacious ccmclusions in rq;ard both to the 
chemical and medical powers, or eflfects, of a conside- 
rable number of vegetables, I thought it my duty to 
contest it; and this I did, in a communication which 
was read to the Royal Society, at one of their meetings 
in the month of May, 1773; in this, among other things, 
I asserted^ that there were a considerable number of 
veget2d>le matters, which, though they decidedly mani* 
fested strong astringent powers j were^ as I had found 
by repeated experiments, absdutely incapable of pro- 
^cing anjf degree of blackness^ properly so called, by 
being mixed with sulphate of iron; and, on the other 
hand, that there were other vegetables in which no as- 
tringent power was discaverabley though they copiously 
produced a black colour^ when mixed with this sulphate. 
I alleged various instances of each of these sorts oV 
vegetables in suppcnrt of my assertion,* and, as I be- 

the Royal Academy of Sciences at Paris, says, *' En general toute 
teinture noire est composee pour le fond, des ingredients avec 
lesquels on &it Tencre a 6crire; c'est toujours du fer disaont par 
des acides, e^ precipit6 par des matieres astringentes vegetales." 
Much more evidence to this effect might be adduced, if the &ct 
intended to be established by it were not so noterious, as to render 
it unnecessary. 

* It will, probably, be thought suiBdent for me here to mention 
the following as instances of these several sorts of vegetables, vis. 

Among those which are most decidedly astringent or acerb^ bat 
incapable of producing blackness with iron, are 

1 St The bark of the quercus nigra, Linn, or querdtron bark, lately 
described: its taste is strongly astringent; it efikadously coagu- 
lates and predpitates glue, and is generally employed in North 
America to tan skins, which it does speedily and effectually, though 
its decoction or infusion will not produce any thing more than an 
olive brown or drab .colour with iron, in any state of solution or 
oxidation; nor is it capable of dy«mg a black colour with that basis, 
by the greatest possible accumulation or condensation even upon 

wool; as I know by the results of many trials* 

2d. The 



I • 
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iieve, sufficiently demonstrated, that, though the so 
caUed astringent vegetables, do many of them possess 

Sd. The bark of the rhizophora manglei or red mangrove, 
also latelj mentioned, which manifests great astringency to the taste, 
precipitates glue expeditiously and copiously, and tans skins very 
speedily and efficaciously, being generally preferred and employed 
for that purpose by the Spaniards in different parts of America; 
but, like the quercitron bark, it is utterly incapable of producing a 
black ink, or dyeing a black colour, with any solution or preparation 
of iron, even though accumulated and condensed upon wool, by long 
boilbg therewith.*-Mahogany bark possesses astringent and other 
properties exactly ^milar to those of the mangrove bark, and, like 
the latter, it is incapable of producing a black with iron. 

Sd. The extract of the mimosa catechu, formerly called terra 
japonica, and by Unnaeus erroneously supposed to have been ob- 
tained from that species of palm which produces the areca nuts, 
and which he, therefore, denominated areca catechu. There are 
two varieties of it, one imported chiefly from Bombay, and the other 
from Bengal; but, though differing in external appearance, they 
manifest the same properties. Both of them are highly astringent, 
though a little sweetish to the taste; and both have been found by 
Sir H. Davy and Mr. Purkis, of Brentford, to tan skins most power- 
fully; but neither is capable of producing a black ink, or dyeing 
a black colour, with any, even the most oxygenated preparation of 
iron. This I assert, from the results of experiments repeated many 
times* not only with parcels of this drug as sold in the shops, but 
with some choice specimens which I received from Dr. Roxburgh, 
the late Mr. Tiberius Cavallo, and others; of which no one, in a 
single instance, was found to produce any thing darker than a snujf^ 
colour, with the most oxidated sulphate of iron, even that to which 
nitric acid had been purposely added, to increase (as it does with 
galls) the blackness resulting from its application. I have asaerted 
these facts more dUtinctly, and in stronger terms than I should have 
thought necessary, had not Sir H. Davy, in the very lucid and 
judicious account which he gave to the Royal Society, of his expe- 
riments and observations on the constituent parts of astringent ve« 
getables (published in the Philosophical Transactions for the year 
180S), afker admitting that << the ieast oxygenated sulphate of iron 
produced no change in the infusion" of catechu, stated (at p. %55) 
that << vrith the most oxygenated sulphate, it«|^ave a defise black pre* 
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matters capable of producing blackness with iron, (in a 
suitable state of oxidation,) they do not possess it exclu- 

cipitate, whichi when diffused upoo paper, appeared rather more 
inclined to olive than the precipitate from galls:" and had he not 
also 8tated'(at'p. 358) that << an aqueous solution of the pure extrac- 
tive matter of catechu being added to the solution of oxygenated 
sulphate of iron, it communicsted a fine grass green tint; and that 
a green precipitate was deposited which became black by exposure 
to the air." Before these statements fell under my observation, I 
had made, probably, fifty experiments with mixtures of catechu and 
iron in different states of oxygenation, which were begun in the 
hope that the former, from its moderate price, might be found ca- 
pable of being advantageously employed upon a large scale* in pro- 
ducing a firo9ub9tantive black for calico printers; but I ^jid com« 
pletely laid it aside» with the fullest conviction, that it could not be 
made to produce any thing Uke^ or even apfiroacfdng to a black colour, 
by or with any preparation of iron whatever. In consequence, bow- 
ever, of these statements by Sir H. Davy, I was induced to renew 
my experiments, and with a greater variety of specimens of the 
catechu; but from none of them could I produce, by any degree of 
oxidation giyen to the irpn, or any {subsequent exposure of the 
mixture to the air, any ^thing darker, when diffused on paper, 
than the snuff colour already mentioned, which, to my apprehen- 
sion, is very far removed from black. Whether the catechu em- 
ployed by him was adulterated, or whether, from believing that 
according to the general opinion, this substance as an astringent 
must produce blackness with iron^ he was led to employ expressions 
exceeding the effect really produced, I know not; but there seems 
to have been a want of Sir H. Davy's usual accuracy in these state- 
ments, particularly when he describes the dense black precipitate 
from catechu as appearing, by .diffusion upon paper, ^ rather more 
inclined to oUve than the ftrecifiitate from gtUls.*'''^'PKb6bly no per- 
son ever made more precipitates than I have done from mixtures 
of iron and infusions of galls; and I do not recollect that any one of 
them ever inclined to olivCf though, by varying their proportions, a 
variety of shades or tints may be produced between a reddish brown 
black, and a bluish or violet black«^the former occurring when 
the galls are in excess, and the latter, with an excess of iron or its 
oxide. But how an oUve could result from any such mixtures I 
know not. 

Of 
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sively, but in common with other vegetables which are 
destitute of astringency; and that this last property, there- 
fore, is not necessarily or constantly connected with, or 
denoted by that of producing a black colour with iron, 
or any of its preparations. 

Of the vegetables which marUfeat no astringency^ though they 
abound in cdlouiing matter, which produces a black ink, and 
black precipitates with iron, the following instances may suffice, 
viz. 

1st. The bark of juglans oblohga alba, white walnut or butter 
nut of North America, of which the decoction very decidedly and 
copiously affords a black ink with sulphate of iron, and strongly 
communicates that colour, by dyeing, to wool, silk, linen, and cot- 
ton, though it discovers no astringency to the taste, nor causes any 
precipitation with gelatine. 

3d. Logwood, or its decoction, which is sweetish, but not in 
any degree acerb to the taste, nor capable of producing the slight- 
est precipitation with glue, (until by long keeping, it has acquired 
new properties, as stated at p. 355 of this volume,) and yet its abun- 
dant power of producing a black ink, and of dyeing that colour 
with iron, has long been notorious. The fact, indeed, of its possess^- 
ing this power has induced physicians to suppose, that it must be 
an astringent, and to employ it as such medicinally— which is one 
proof of the errors resulting from the groundless opinion here con- 
troverted. 

3d. Brasil wood, and the several other species caesalpinia, lately 
mentioned, the decoctions of which are completely destitute of any 
thing like an astringent, austere, or rough taste, and of even the 
slightest power of occasioning a precipitation with gelatine; and 
yet, like logwood, they copiously afford a very black ink with iron, 
and dye that colour with sulphate of that metal. 

Other and similar instances might be found in madder, galiuro, 
8cc. which notoriously afford most permanent blacks, even upon 
linen and cotton, with iron, though they are completely destitute 
of astringency and of the tanning principle. The like instances 
may also be found in the animal kingdom, particularly in the co- 
chineal insect, which, with sulphate of iron, produces a deep black 
ink, and a black dye, though it has never been found to posses^ 
the least astringency. 

Vot. IL 2 P 
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At tlmt period, the rottenness which was gi^nerali^ 
complained of as attending bbck cloths, had been 
ascribed to the acid part of the sulphate of iron, em* 
ployed to dye that colour,* and this acid, being also 
supposed to accelerate the decay of writing ink, I was 
induced to endeavour to effect a direct combination of 
iron with the soluble part of galls, without the intervcn* 
tion of any acid; and for this purpose, having made a 
decoction of galls, I put to it a quantity of clean iron 
filings, and, in a little time, perceived that this mixture 
occasioned the production of a considerable number of 
air bubbles, and an escape both of inflammable air and 
carbonic acid gas, together with a brownish discolora- 
tion upon its surface; which discoloration continued to 
increase, as well as the extrication of hydrogen and car- 
bonic acid gases, for the space of twenty-four hours; 
when the mixture had acquired a decidedly full black 
colour on its surface, though internally it appeared, 
upon examination, to be only of a brownish purple; but, 
being applied to paper by a pen, it soon became black, 
by an absorption of oxygene. This was in the summer 
season, and the decoction of galls having been left to 
act upon the iron filings twenty-four hours longer, I 
judged from its appearance, that a sufficient solution 
and combination of iron had taken place, and, therefore, 

* That I maf not multiply proofs of thb well-known fact unne- 
cessariljr, I shall content myself with the following extract from M< 
Macquer's Art de la Teintore en Soie, viz* 

<< Ce qu'il y a deplus essentiel a observer sur la teinture noire» 
c'est qu'on g^n6ral, elle altere et 6nerve beaucoup les ^toffes; en- 
sorte que celles qui sont teintes en noir, aont toujours^ beaucoup 
plutot us6es, toutes choses ^gales d'aillieurs, que celles que soot 
teintes en d*autres couleurs: C'est principal ment a /*ac2(ir vt/no/z^«« 
de la caperose, lequel n'est que imparfaitment saturd par le Fer, 
qu'on doit attribuer cet inconvenient." Other and similar proofs 
v'ill occur speedily. 
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9q)arated the fluid part, by a straiikr, from the iron 
filings; and by exposing the former in an open vessel, 
I found the next day, that it was become deeply black, 
and that (being applied to paper with a pen) it was ca- 
pable of answering the purpose of ink extremely well. 
Having repeated this experiment several times w^th the 
same result, I employed this direct combination of the 
colouring matter. of galls with iron, as a dye to wool, 
silk, and cotton, and found it to produce a good black 
upon each of these substances; and I, therefore, thought 
myself warranted to conclude, in opposition to what had 
been alleged, particularly by the late Dr. Percival, (in 
his Essays Medical and Experimental, and especi^Iy 
from his 'Experiments 37 — 39,) that the sulphuric acid 
was not an essential constituent part of ink, or of the 
black dye, but that both might be produced, and, as I 
thought, with advantage, by directly combining the so* - 
luble part of gaUs with iron. And these conclusions, to- 
gether with the experiments from which they had been 
drawn, were likewise stated in the communication which 
I made to the Royal Society, as lately mentioned; but 
as I then announced my expectation of speedily adding 
to it a farther account of the benefits to be derived from 
the appHcation of this dUcaveryj^ to the purposes of dye- 

* Dr. Lewis, though be had completely adopted the opinion 
which I recentlf mentiooed, of the real or supposed injurious ef- 
fects of sulphuric acid, as a constitutional part of ink, and of the 
black dye, and though he made trials of iron dissolved by other 
acids, instead of the sulphate of that metal, without any benefit, as 
be conceived, yet he did not attempt to effect a combination of iron 
directly with a decoction of gallsr Such an attempt was, however, 
made afterwards by the late Dr. Percival, but as he employed a 
cold infusion of galls, and, probably, in cold weather^ without al- 
lowing sufficient time to obtain the desired effect, his experiment 
fiuled, and he concluded this direct combination must be imprac- 
ticable. It was, however, effected by M. de Monnct, and his asso- 
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mgj the Committee of Papers thought proper to wait for 
that addition^ before they decided upon the publication of 
my first communication; and having waited in vain, untfl 
tlM? 3d of March, 1774, the late Mr. Wal^, then a mem: 
ber of the council, on that day wrote me a letter (which 
is now befme me) requesting in their behalf, to know 
my '* intentions about giving an additional paper to the 
society on the subject of colours, the Committee of 
Papers having deferred the consideration of that of the 
last year in the expeptation of such a paper." In answer 
to this letter, I informed Mr. Walsh that it was still my 
intention soon to finish, and send to the society the ad* 
ditional paper in question, and also intimating, that a$ 
the Committee had waited so long for it, my desire was 
that they should continue to do so. After this, circum- 
stances occurred, of which a detail would now be use- 
less, to hinder me from fulfilling the intention so de- 
clared; and this additional communication having never 
been made, no notice was, of course, takeh of ihtjirst^ 
in the Philosophical Transactions; and, consequently, 
the errors which it was intended to correct were left to 
subsist, as some of them do, at this time. 

The ink, formed by this direct mixture of iron-filings 
with the soluble parts of galls, when they were com- 
bined in suitable proportions, was found, if employed 
within a few weeks after being made, to produce upon 
the paper a very smooth, full, and lasting black; but 
when long kept, it did not fulfil my expectations, as it 
seemed even more disposed than common ink to be- 
come mouldy, and also to concrete and subside in the 

dates of the Academy at Dijon, about the year \77S^Jive ycatt 
subsequently to my communication to the Royal Society on this 
subject; of which, however, it may be presumed, that tliese acade- 
micians were ignorant. 
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iatm of a black powder; defects which, in common ink/ 
probably are, in some degree, obviated by the influence 
of »ulphuric acid; for though this acid may, as is sup* 
posed, accelerate the decay of ink after its application 
to paper or parchment, as in old writings it probably 
retards the commencement and progress of mouldiness, 
whilst the ink is in a liqwd state, and enables the water 
for a longer time to hold in a state of solution or sus^^ 
pension, the black compound of oxidated iron and the 
colouring matter of galls, which, if their affinities are 
not counteracted by sulphuric, or some other acid, will 
unite more closely and exclusively, and by detaching 
themselves from their aqueous solvent, will subside like 
charcoal finely powdered; an inconvenience, indeed, to 
which common ink is, in some degree, liable, and more 
especially when it is either much diluted, or not suffi- 
ciently gummed. 

. When the decoction of galls, and the ircm filings, 
were mixed and left together, until an excessive pro- 
portion of the latter had been dissolved and combined 
with the former, the black compound appeared still 
more disposed to concrete exclusively, and subside in 
large particles; and if, by shaking, these were again dif* 
fused through the water whence they had subsided, and 
applied by a pen to the surface of paper or parchment, 
they did not, in the smallest degree, penetrate the sub- 
stance of it, like common ink, but, when dry, might be 
rubbed off, as if powdered charcoal only had been ap- 
plied. They were, indeed, easily made soluble in water, 
by adding to it a sufficient portion of sulphuric acid; 
but this only produced a mixture similar to the com- 
mon ink, when made with an excess of the sulphate of 
iron. And, after many trials, I found that the best expe- 
dient for rendering ink useful, when produced by a di- 
rect mixture of iron-filings with a decoction of galls, was 
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that of combining the latter with only so much of the 
iron as was barely sufficient to produce a black ccdour^ 
when the mixture had become sufficiently oxygenated. 
By this sparing use c^ the iron, and the addition of a 
suitable proportion of gum, the deposition of black mat- 
ter was, in a great degree, obviated, and the ink, from 
specimens which I have preserved of it, has appeared 
to be very lasting, at least if employed before it had 
suffered by long keeping in a moist state, in which 
it was still liable to become mouldy, perhaps more 
speedily than ink made with the sulphate of iron. De- 
laval has, however, greatly commended ink fwrned by 
this direct mixture of iron-filings and the decoction of 
galls, (though without acknowledging the inventor); 
and Proust, as Berthollet observes, (torn. i. p. 126,) 
has given a decided preference to such ink. 

Some years after my communication to the Royal 
Society, Scheele, by exposing a cold infusion of galls 
to the open air during a whole summer, obtained from 
the residuum, which had become almost dry, {by dis- 
solving it with hot water, filtering, and again evaporat- 
ing,) a crystallized salt, which, when added to a solution 
of the sulphate of iron, made it black like a decoction of 
galls. This salt, which has since been denominated gaSic 
Qcid^ Scheele supposed to exist ready formed in the galls, 
but to be so intimately combined with some mucilagi- 
nous or other matter, as to be incapable of crystalliza- 
tion, by the ordinary means, or without some internal 
movement or change, like that which occurs during 
fermentation: and this supposition has been since gene- 
rally adopted by chemists, who have attached great im. 
portance to Scheele's discovery of the so called gallic 
acid, and attributed to it all those properties, which 
have been thought to characterize and distinguish that 
class of vegetables, commonly called astringents; though 
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they have, as I think, done it most unwarrantably, be- 
cause Berthollet and others hhve all failed in their nu- 
mcirous atteinpts to obtain this acid from even a single 
one of this class of vegetables;^ and not being found or 
contained in them, we cannot be justified in taking it as 
the exemplar and evidence of their properties. There 
is, indeed, so iar as I can' judge, good reason to believe, 
that this gallic acid has no natural existence any where, 
and that it is a production of art, or, perhaps, more 
strictly a modification of the acetic, or other acid, to 
which astringents are principally indebted for their acer- 
bUy. That an important modification of this acid should 
take place, during the hng continuance of Scheele's 
process, might well be expected, especially as he has 
himself stated considerable changes to have occurred 
in regard to the infusion of galls from which it was ob» 
tained, and which had not only become very mouldy, 
but was covered by a mucous pellicle, and had lost 
all its styptic taste^ a considerable time before the opcr 
ration terminated. 

When, in addition to Scheele's discovery, Seguin had 
taught us how to recognize or ascertain the tanning 
principle in vegetables, by mixing glue with their in- 
fusions, or decoctions, attempts were made to separate 
the latter from the gallic acid, and obtain each in a dis- 
tinct and pure form. 

* See his Elements, &c. torn. i. p. lOS, &c. Davy, (see Philosoph. 
Transactions for 1803, p. 268) was disappointed in his expcctatioa 
and endeavour to obtain gallic acid from the fruit of the terminaKa 
chebula, or yellow niyrobalans, which, by my experiments, have 
appeared to afford, when the nut was removed, nearly as much of 
that colouring matter which produces a black with iron, as the best 
Aleppo galls, and to produce this colour as efficaciously, perfectly, 
and permaneotly, even upon linen and cotton, with the several pre- 
parations of iron. 
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Among the means employed to eflfect this separetkn^ 
those recommended by Proust, and which depend chiefly 
upon the muriate, or nitro-muriate of tin, (bce Ann. cfe 
Chimie, torn. 25 and 41,) seem to be most efficacions, 
though they are admitted to be insufficient; the gallic 
acid, after such separation, always retaining a litde of 
the tanning principle, and the latter a little of the acid. 

I have given some account, in the preceding chapter, 
of the origin and constituent parts of galls, to which I 
must refer my readers. From the cause and manner of 
their production, we might naturally expect that they 
would only consist of matters, afforded by the juices of 
the oak on which they grow; which juices, in conse- 
quence of the stimulus given by the larva of the gafl- 
fly to the adjacent vegetable fibres, circulate and accu- 
mulate more copiously than they would otherwise do, 
around the offending insect, by a sort of inflammatory 
processy like that which is produced by a thorn in hu- 
man flesh; and, therefore, though these vegetable ex- 
cresences might contain some matters derived from the 
oak, in a more distinct and pure state than that in which 
they are naturally produced by the tree itself, they could 
contain no matter which the tree had not produced, un- 
less it were afforded by the insect. But the latter is not 
known^ so far as I can discover, to possess any matter 
capable of producing a black with iron, and even if it 
did, we might reasonably conclude, that it must have 
been imbibed or derived from the juices of the oak, 
which notoriously contain it; and, therefore, though 
galls confessedly contain both tanning and tingent mat- 
ters, in a more concentrated and pure state than that in 
which the oak affords them naturally, it may be pre- 
sumed, that in every other respect they arc the some 
identical matters; even though it should be true, as M. 
Chaptal supposes, that galls possess something of an 
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animal nature, (which, indeed, they must do, if em- 
ployed before the insect has escaped from them.) For 
unless it were proved, that the insect possessed, and 
coold impart to the galls some tmgent matter peculiar 
to itself and similar to the supposed gallic acid, there 
18 no reason to suppose that the animal natm^ of the 
gall-fly, or its larva, would materially change the pro- 
perties of either the tanning or colouring matters natu- 
rally produced by the oak; and we arc warranted in be- 
Ikving, that in fact no such change is produced by this 
insect, because M. BertfaoUet states that, by his experi- 
ments, the wfnte gadls (from which the larvae must 
have escaped) appeared to yield more of the gallic acid 
than the blue galls, which always retain the insect. (See 
Elements, &c. tom. i. p. 108, Sec.) And as he also states, 
that he had not been able to detect any gallic acid in 
oak bark, we have an additional reason for believing, 
that tlHs acid is not a natural production; more espe- 
cially as, since different ways of procuring it have been 
made known,^ its properties, as Bouillion La Grange 
has remarked, are found to difler according to the me- 
^lod in which it has been obtained. (See Ann. de Chi- 
mie, tom. Ix. p. 156.) Many new names and distinc- 
tioBs among the acids have, indeed, been introduced 
within the last forty years, founded only upon trivial 
modifications, produced by art; and if my memory does 
not mislead me, Scheele also obtained the supposed acid 
of si^ar, as well as gallic acid, from galls. 

It will have been observed, that in the preceding 
parts of this work, I have invariably applied ^e name' 

* One of Uiese addidonal ways, not f et mentioned, is that fis* 
oe^vofed Uy Deyeux^ of distiUtDg the predintste of an iatalaaof 
galls, made withJ[caTbonate of potash; by which a very tmall pro- 
|K>rtion of tins ucid may be obtained. 

Vot.n. 2Q 
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of colouring matter to those pans d v^etable dyeiqg 
drugs which are found to produce colour with an earthy 
or a metallic basis; and I have^ certainly, never been 
able to discover any good reascMi for doing otherwise, 
in regard to those vegetable matters which afford ink, 
or a black dye, with iron; matters which, indeed, are 
extremely various in their other properties, and even in 
the sorts qf black which they produce; though chemists 
have, as I think improperly, confounded most of them, 
under the general denomination of astringents; a term 
which may be unobjectionable, as signifying acerbity in 
vegetables, but not as indicating, or being invariably 
connected with, any such property or matter as they 
have been supposed universally to possess, that of pro* 
ducing a black colour with iron. 

The tanning principle^ if it deserves to be called a 
principle^ notwithstanding its varieties, is foimd much 
more constandy in the acerb or astringent vegetables, 
than the colouring matters producing black with iron; 
and this last is very frequently united with tannin, but 
not invariably, as we have lately seen by the &ct8 stated 
in regard to the catechu, and others matters employed 
for tanning. 

M. BerthoUet has appropriated an endre chapter to the 
subject of astringents J (des astringents,) which name, 
says he, designates a property common to a great num* 
ber of vegetables, ('^ une propriete commune a un grand 
nombre de vegetaux"): he confesses, indeed, that there 
is no other property in them, concerning which people 
have been satisfied with such vague ideas; nevertheless, 
continues he, every substance which renders a solution 
qf iron black, has been commonly deemed astringent, 
or acerb; ^ and this ttkct has been attributed to one 

* Sir H. Davy (probably from what he saw ia his experimeDts 
with cauchu) seems to have endcmTOured to amend the common 
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identical principle^ residing in the substances producing 
dib effect;* experience, however, says he, has since 
shown that it is, necessary to admit two sorts of astrin- 
gents, viz. tannin and the gallic acid: and he adds, that 
both of these precipitate iron» and produce with it a 
bluish black colour, (torn. i. p. 105): but this, though 
true of the tannin afforded by most of the oaks, is not 
true of that contained in the quercitron oak, or in the 
mangrove, &c., nor of that which chiefly constitutes the 
eatechuj as I have already noticed, so that we find, even 
in this, the most recent and correct elementary work 
on this subject, a renewed assertion of the errors, which 
I long since controverted, and which I am now endea- 
vouring to overcome, by facts, which, when properly 

definition, or notion of the properties of an astringent^ or rather of 
the giUUe acid* '< The ppesence of tannin/' says he,^* in an infusion, 
is denoted by the precipitate it forms with the solution of glue or 
of isinglass: and when this principle is wholly separated, if the re- 
maining liquor gives a dark colour, with the oxygenated salts of 
iron, and an immediate precipitate with the solutions of alum and 
of muriate of tin« it is believed to contain gallic add and extractiye 
matter." PhD. Trans, for 1803, p. 234. By this substitution of a 
darky for a black colour, as a criterion of the presence of gallic acid 
in an infusion, to which an oxygenated salt of iron has been added, 
a foundation is laid for very erroneous conclusions; there being, so 
far as my recollection extends, no adjective colouring matter, either 
animal or vegetable, which is not darkenedy at least, by the oxyge* 
nated salts of iron; and if the latter do not darken some of the sub' 
stantive colouring matters, as that of indigo, and that of the bucci- 
num lapillus, it is only because these matters form no combination 
with the oxide of iron. ** 

* ^ Cependanton a regard^ ordinairement comme astringent, oa 
oomme acerbe, toute substance qui change en noir une dissolution 
de fer; on a suppose que cet effet 6toit dik k une principe identique, 
qui reside dans toutes les substances qui le produisent. L'experi- 
ence d &it voir ensuite qu'il falloit admettre deux espies d'astrin- 
gent, savoir, le tannin, et I'acide gallique." Elements, 8cc. torn. i. 
p. 95| 9^. 
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made known, cannot fail ctf producing more accuiate 
opinions respecting these matters. 

M. BerthoUet, after having thus arranged the tanning 
principle, and the gallic acid, as two sorts of astringents, 
proceeds (torn. ii. p. 113, &cO to notice. and compare 
' their respective properties; and in doing this, he repre- 
sents the affinities of tannin, as diifering but very little 
from those of the gallic acid, at least in those combina- 
tions which relate to dyeing; but he remarks,. that the 
compounds of the latter, generally manifest more stabi- 
lity, than those of the gallic acid; that it forms an in- 
soluble substance with gelatine, whilst the gallic acid 
combines, and remains with the latter in a fluid state; 
and that it unites with the solutions of iron, f(»ining 
a precipitate, which speedily separates and subsides; 
whilst the gallic acid merely produces, with these solu- 
tions, a transparent (black) liquor, from which the co- 
loured particles only subside, a/ier a great length of 
timej and by the aid of particular circumstances: but 
the most important difference between these matters, 
presented itself in applying them to silk, linen, and cot- 
ton; which^ after being impregnated with the gallic acid, 
could not be made to take a black colour, by being 
dyed with any solution of iron; though these substances, 
when treated in the same manner with tannin, obtained 
good blacks. Similar results happened when the iron 
basis was Jirst applied to the sUk, &c. and the tannin 
and gallic acid a/ierwardSf and from these experiments 
he infers, that though the gallic acid may co-operate 
with tannin, in producing a black by dyeing, it must 
be useless for that purpose when employed alone (with 
iron). He admits, however, that the tanning principle 
acts efficaciously in this way without the gallic acid. 

After this account of the most generally received 
opinions, respecting the gallic acid and the tanning 
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princq[>k5 1 will venture here to state my OMm concept 
tions of these matters. I have lately intimated my ina* 
bility to discover any good reason for not considering 
the tingent part of galls, oak bark, and other vegetables, 
producing a black with iron, merely as a colouring mat- 
ter, at least in regard to this effect, as I have done in 
regard to the substances which afford other colours; 
and) indeed, it has long appeared extraordinary to me, 
tliat this property in oak galls should have almost ex- 
clusively engaged the attention of chemists and philo- 
sophers, whilst other vegetables, particularly the bark 
of the acer rubrum, and the fruit as well as galls of the 
terminalia chebula, produce a similar effect, with equal 
efficacy, and perfection. Thesie vegetables, like the oak 
and its galls, give proofs of a considerable portion of, 
oddity^ (on which their acerbity chiefly depends,) and 
also of that which is called the tanning principle; and 
both of these are so intimately combined, with what I 
shall continue to denominate the colouring matter, that 
no means have yet been discovered by which either of 
the former can be obtained separately and distincdy 
from the latter; and, therefore, it has been found inva- 
riably, that the so called gallic acid, and the tannin pro- 
cured from galls, were either of them always capable of 
producing a black ink with solutions of iron. But che- 
mists, prepossessed by certain notion3 about acidity, 
have strangely overlooked this colouring matter, and 
ascribed its effects to the supposed gallic acid, as tliey 
have don^in regard to the colouring matter of Prussian 
blue, calling it Prussic acidy with even greater tmpro- 
priety, because the latter does not manifest the smallest 
acidity, whilst vegetables remarkable for their acerbity, 
do unequivocally give proofs of it; but so far as I oan 
discover, this, their acidity, though co-existent and 
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united with their colouring matter, is distinct from it, 
and useless in regard to its tingent effects. 

In Scheele's process for procuring the supposed gallic 
acid, the tanning and colouring matters seem to suffer 
a partial decomposition, though some of both, and es- 
pecially of the latter, (and, perhaps, the finer and purer 
parts of it,) remain dissolved by, and united with, the 
acid producing the acerbity of the galls, which acid pre- 
serves them from the decomposition or destruction that 
occurs to the other parts; and in this way the colouring 
matter, so united and preserved, is combined with a 
much greater proportion of vegetable acid, than it is in 
its original and natural state; and this increased propor- 
tion of acid renders it, when mixed with the sulphate 
of iron in the form of an ink, less disposed to separate 
and subside, than it is in common ink; tor the same 
reason as that which I lately mentioned, to explain why 
common ink, made with a solution of iron by sulphuric 
acid, was more exempt from this defect, than ink pro- 
duced by a direct mixture of iron-filings with a decoc- 
tion of galls* 

I have here supposed three principal constituent mat- 
ters in galls, and the other vegetables under considera- 
tion, though it is very possible that the matter producing 
colour, and that possessing the property of tanning skins, 
may be one and the same, instead of being twOy insepa- 
raUy combined. 

On this point it must be extremely difficult, if not 
impossible, to acquire certainty. But if on^ identical 
matter produces these several effects of tanning, and 
affording colours, this matter must be susceptible of 
various modifications, and actually possessed of pro- 
perties, which differ even in the quercitron oak, the 
red mangrove, the mahogany, the mimosa catechu, &c. 
and which are very dissimilar in their tingent effects, at 
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least from those of the tanning and colouring matter^ as 
it exists in the common, as well as most other oaks, 
and in the acer rubrum, the terminalia chebula, and 
many other vegetables. 

M. BerthoUet supposes, that the several vegetables 
which produce the black colour with iron, must all have 
one common mode of acting upon that metal; and after 
noticing the fiict, stated by M. Monnet and his asso- 
ciates, (the Dijon Academicians,) that, by adding a de- 
coction of galls to solutions of gold and silver, these 
metals were not only precipitated, but revived by it, he 
assumes this common mode of action^ to be that of pro- 
ducing an abstraction or separation of oxygene from the 
metallic oxides, and especially that of iron, and thereby 
occasioning such a partial reduction of the latter metal, 
as will bring it to the state of a black oocidcy or ^thi- 
ops;* and he also assumes, that these vegetable astrin- 
gent, or colouring matters, by combining with the oxy- 
gene so abstracted, undergo a sort of combustion, slight, 
indeed, but sufficient to render the carbon of the vege- 
table astringent, or colouring matter, predominant (" de 
maniere que le charbon dement predominant.^^ See tom. 
i. p. 122). And by this supposed reduction of iron, to 
its naturally blackish colour, and the conversion of the 
vegetable matter to a sort of charcoal, he supposes him- 
self to have given a satisfactory explanation of the pro- 
duction of blackness in common ink, &c. 

In regard to the carbonization of the vegetable part 
of ink, &c. I shall state my opinion presently; and in 
regard to the reduction of its ferruginous part to the 
state of a black oxide, I must here mention the fact 

* This notidn^seems to have originated with M. Fourcroy, who 
(as M. BerthoUet observes) had, in 1785, supposed the gallic acid 
to colour iron black, by restoring it almo9t to it^ meialUc 9tatf. 
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which has been strongly insisted upon by Proust, and 
observed by all who have attended to the subject, I 
mean that of the superior efficiency of the most oxyge- 
nated oxides of iron in producing the blackest ink; and 
the total inefficiency of that metal, to produce a black 
colour with gadls when it is but little oxidated, as in 
the green sulphate of iron; at least until the want of 
ox3rgene is snpplied by an absorption of it, from the 
atmosphere. This fact is, indeed, admitted by M. Bcr- 
thollet, but in opposition to it, he alleges, (torn. i. p. 
105, 6,) that Ais unfitness of the green sulphate of iron, 
or of a muriate (but little oxidated) of that metad, to 
produce blackness with galls, depends solely upon the foo 
strong action which these acids exert, upon the iron thus 
sparingly oxygenated;* which action, as he supposes 

* The following fects seem iBC€Mnpa^»le with this explanatioii, 
vis. 

HaTiog dissolved iron by pure muriatic acid^ with an appacatns 
which, whilst it permitted the escape of hydrogene gas, precluded 
the access of oxygene from the atmosphere, I obtained a v>hite 
muriate, or oxide of iron, vhick I mixed with a decoction of galls 
TOcently made, and found, as I expected, that the iron in this state 
did not, in the slightest degree, cha(ige the colour which the de- 
coction of galls had previously exhibited. Without loss of time, I 
inunersed three bits of calico in this mixture, and when they had 
imhibed as much of it as they were capable of doing, I held one of 
them, which {like the others) was of a pale nankin colour, over the 
fumes of nitric acid, by w!hich it was seislhly blackened in a single 
minute. Another i»ece I dipt in aqua4ertis, and found it tq be in* 
ataataneoualy blackened thereby. The third bit was spread out* and 
left to dry in the open air, by which, after twenty-four hours, the 
edga oniy were become black by an absorption of oxygene. 

As in this expetiment an instantaneous blackness was produced 
by dipping one of the before-mentioned bits of calico into nitric 
acid) and Jt very speedy ^dachoess by the application of its fumes to 
another, no one can pieleiid that ^e previous pale nankin colour, 
or the non-appearance of a black, was occasioned by an excess of 



Pf^tibfifphy qfPtrmment Colours, 313 

in aootlMt pkce, (Essaie de Statiqiie, Chim. : torn, ii;) 
idisaMies U^& vegetable colouring matter* (or gallic, acid» 
as he terms it>) from attr«K^ting or tajcing. from these 
acids; enough of the iron to produce. the biack colour; 
and he supposes that a confirmation of this explanation 
may be derived, from the effects are produced by the 
direct mixture of iron-filings with. a decoction of galls, 
by which a black colour is produced, though the iron, 
by this mixture, can, as he says, be only brought to the 
lowest degree of oxygenation, (" le fer ne peut ctre 
amen6 qu'au degr6 le plus bas.d'pxidation." See Elcr 
ments, &c. tom. i. p. 1050 That the iron is but little 
oxidized^ for so(ne Ume after being put in contact with 
the decoction of galls, I readily admit; but so- long as 
it continues to be but sparingly oxidated, so long the 
mixture will only exhibit a reddish brown colour; l^ut 
this will gradually become darker, in proportion to the 
acquisition of oxygene, by absorption from the atmos: 
pherc, and probably also, by some deconiposition of the 
water, affording the hydrogene gas, which continually 
escapes:* a principal part, however, pf the oxygene pro;- 
. • • ' • . 

acid; since with aDi addition, and a vei^ great one, of acid, tbe blacks 
nesa was auddenly prottuced; and this production can, I think, be 
ascribed to nothing but the oxygene ivhich nitric acid relitiilmsheft 
more readily than the sulphuric, whic)i acid did not produce a»$l- 
niilar change of colour. 

* The acid which predominates in g^lls and other astring^ent 
vegetables, appears to act upon iron like the sulphuric and muria- 
tic acids, though more slowly; and like them, to favour a decom- 
position of water, which M. Berthollet supposes to happen Wheh 
iron is dissolved by a direct mixture with the decoction of gallsj 
and this supposition enables us to account most readily for the pro- 
duction- of hydrogene gas, which is extricated in consequence of 
such mixture. The affinity, however, between iron and the colour- 
ing matter of galls, seems also to co-operate in dissolving the me- 
tal. For having biHled powdered galls in water with a portion of 

Vol. II.. 2 R 
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ducing this change, must be derived from liie stOKM- 
pliere, because the edour of the mixture is sdirays mapsgr 
degrees darker at the surface, than it is a few line» be- 
low it, and least dark at the botton. It will, indeed, after 
some time, if not stirred, appear, in a transparent glsis 
cup, to be fuiie black at the top, and to recede in otfeM^ 
parts gradually from this odour, in proportion tolliek 
distance from the liurface. By frequent^ stirring ^ 
mixture, and allowing time tor the decoction or infusion 
of galls to acquire a suflkient portion both of iron and 
of oxygene, a very full and perfect bhck will be pro* 
dnced; but we have no reason, so far as I can judge, 
Co believe, that the component parts of this colour are 
not then as much oxygenated as those of a similar co- 
lour, produced by adding iron, at the maomnum of 
cocubtum^ to a decoction of galls. That iron highly oxy- 
genated, is necessary to produce a fiill black cokmr 
immediatelt/f or without waiting for an absorption of 
oxygene from the atmosphere, is new well known: 
though it seems difficult to understand why it should 
be so, upon M. BerthoUet's supposition, that the iron 
which contributes to that colour, is only in the state 
of a black oxide. For though galls, and other similar 
colouring matters, be admitted to have a power of 
abstracting oxygene from iron, it cannot be neces- 
sary that an excess of oxygene should be combined with 

Otfbonate of potash, which was more than sufficient to neotrafiie 
their acid part, and haring added iroxk filings to this decoctioo, I 
finmd, that though there was but verjr little appearance of a aolsk 
tion or combination of the metal with the colouring matter of the 
gaUs, during the first twenty-four hours, a solution did ultimately 
take place, so far as that, at the end of six dajrs, in the summer 
season, an ink sufficiently Uack was produced, which alio gave a 
black colour to cotton dyed with it. 



thtt aeldy inerrig that thegoMty &c. should haoem op- 
p0rtu$ttty of exerting t/up^rwer^ by takingit away. 

It b, ]B<teed> true upon M. Berthdiet's assumption, 
Ant diis supeiflttous portion of oxygene may be requi- 
rile to produce the eomtustkm which galls are supposed 
to undergo^ in order that their carbon may be rendered 
predominant; and this consideration makes it expedient 
diat I should here propose some observations in addi- 
tion to the facts stated between pages 41 and 46 of my 
first volume, and in opposition to iht supposed carbo- 
mzation of cc^ouring matters by such means; especially 
as M. Chaptal has adopted the same theory, in his Chim. 
appliquee aux arts, (torn. iv. p. 5282 and 283,) where, 
idter stating that the decoctions of astringent vegetables 
bring iron into the state of an ^thiops, he adds, that 
by the action of oxygene upon these decoctions, their 
carbon is made visible or nakedy {^*\c carbone est mis 
a nit.") And he adds, diat in order to understand this 
last phenomenon, it should be known, that next afUr 
indigo^ gall nuts are, of all vegetable substances, thai 
which furnishes the greatest proportion of carbon; so 
diat, when oxygene is applied to a decoction of these 
nuts, it forms water with their hydrogene, and their 
carbon is set almost free. (*^ Le carbone devient presque 
libre.") .^[ainst the existence of carbon as such no* 
UtraBy^ and with a black colour ^ in vegetaUe matters of 
any sort, and, consequently, against the supposition of 
its being in this way maik naked or set ftee^ I have 
aHeged &ets and argumento (at p. 49 et seq. of m^ 
former volume,) move thm sufficienti as I befievei la 
refute tlus part oi M. BenhoUel^s theory; and I camiot 
help thinking, notwithstanding my great ddbrenoe Sir 
every thong sanctioned by such high authority, Aat M. 
Chqital's Morion to in^go, as an elucidaticm <^ ttis 
supposed phenomenon, was at kast inoomidcrate: fofe9[ 
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the colour of indigo depended upon* any thing like car- 
bon, or its basis, that combination with oxygene which 
is indispensably necessary to render it blue^ would, upon 
M. BerthoUet's assumption, make it black like charcoals 
and the putting indigo into four times its weight of the 
most concentrated oil of vitriol, or sulphuric acid, (as 
is commonly practised for the Saxon blue,) would not, 
as it is known to do, render its blue colour much more 
. lively and bright, but would, on the contrary, convert 
the whole to a black coal; as this acid invariably does 
with vegetable matters containing the basis of carbon 
or lignin. Not, however, by its oxygene, so much as by 
the sulphur with which that oxygene is combined; for 
the nitric acid, which gives up its oxygene more easily^ 
and in grcsiter purity than the sulphuric^ does not biackea 
any vegetable matter, so far, at least, as my observations 
have extended; but, on the contrary, renders them 
all white; and this fact alone seems decisive in its ope«- 
ration against the theory in question; for if it were true, 
the sulphate of iron ought to be jH-eferable to the ns- 
tratej though the latter, as I l^ve often experienced, is 
by much the most efficacious in producing a very deep 
black ink, with a decoction of galls; and the oxygene 
which this nitrate could alone impart, to the supposed 
carbonaceous part of the galls, being more suited to 
bleach than to blacken this, and e^very other part of them, 
no such effect, as that of rendering them black by mak- 
ing their sujpposed charcoal naked, or predominant, 
could be produced by any separation of the supposed 
excess of oxygene from a nitrate of iron. 
' Were it true, as M. Berthollet imagines, that the 
black colour of ink results exclusively from the two 
operations under consideration, viz. the reduction of 
iron to the state of a black oxide, and a.partial combus- 
tion of the astringent vegetable matter which combines 
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with it) a decoction of catechu, or of any one of several 
other vegetables, (which have been always found inca- 
pable of producing blackness with iron,} ought to be 
able to do it as efficaciously as the decoction of galls; 
since they are equally efficient in abstracting oxygene 
from the oxides csi iron, (so as to bring it into the state 
of an i£thiops,) and there is no reason to suppose that 
they dxt not equally susceptible of the sort of combus- 
tioti which M. BerthoUet imagines to be a consequence 
of that abstraction. 

It is wdl known that we can deprive ink of its colour, 
by making it receive a stream of sulphuretted hydro- 
gene gas, which must produce this effect only by cans- 
ing an abstraction of the oxygene, to which the ink 
owed its blackness. And if this colourless ink be after- 
wards applied to paper, it wiU regain its oxygene, and 
its lost colour: and these facts seem to me incompatible 
with M. BerthoQet's theory — sulphuretted hydrogene 
gas having never been found capable of whitening char- 
coal; and if the iron of ink be already, as he supposes, 
in the least oxidated state, it cannot be made white by 
a fiirther abstraction of oxygene. 

The theory which I am here forced to controvert, 
supposes causes which seem to me very insufficient, 
and it overlooks or disregards that which, to my appre- 
hension, is the true cause of .the effect under considera- 
tion. I mean the peculiar nature and properties of the 
vegetable colouring matter (of galls, &c.) which speci- 
ficaUy^ though unaccountably^ produces the black colour 
of ink, with iron, and produces it more intensely at least 
with a redj than with the black oxide of that metal; if, 
indeed, it be possible to produce it with the latter. Why 
it does this, we may be able to explain, when, if ever, 
we shall discover the cause of those peculiar affinities of 
the several rays of light, by which they arc severally 
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made. liable to be varioasly absortjed^ tranamkied, ^r 
reflected. But until such a discovery shall be made, it 
caimot be reasonably expected, that My person should 
execute a task, like tfiat which has been unnecessarfly 
assumed by M. BerthoUet; it being no more incuiftbent 
on him to account for the production of a bkck cdour, 
by the combination of iron with a decoction of ftUs^ 
than for the production of a bhe^ by a combinatfon of 
the same metal, with what is cafled Prusuc aeid; or to 
explain why the colourless basb of indigo, when united 
widi a full portion of colourless oxygene, wiH eopioudy 
reflect, or transmit blue rays only; though with a smattsr 
portion, it will reflect or transmit yellofw as well as btat^ 
so as to appear green; and with a portion still smattsr, 
it will transmit the yeUow, but no blue rays. The co» 
lour of logwood, extracted by pure water, is ycMow; 
but It may be made to exhibit almost HSi possilile varia* 
tions of colour, by combining it mtia diffisrent bases or 
mordants; though it is, I bdieve, imposflSUe to exphtai 
why any of these combinations should produce one co» 
lour in preference to another, especially as it is demon- 
strably the same identical colouring matter, iKfiAch co* 
operates in producing all the affinities or attractions for 
the several rays of light which create these varied sen- 
sations <^ colour. Here, therefore, we may say with 
Pliny, (Lib. xxxvii. cap. 4,) ^Mc pseremb m lati 
parte tiatura ratio sed voluntas.^* 

After these preliminary observations resfieeteg die 
philosophy or theory of the Mack colour, as prodoeed 
by the means under consideration, I shall proce e d to a 
practical application of diis theoiy to the subjidi 
nected with it; begimiing with that of 

Ink. 



Cicero (Tuscul. 5,) has given a copious statement of 
the important benefits resulting to mankind fi«& die 



Hie oi ink; but, pvobaUjr tbey migltt> with more pro* 
inriBtfy be ascribed to the art of writing, than to the 
meam of ex/srcimng this art, of which ink is but one; 
ihMigb certaiidy it is not the letat interesting among 

The l^stin name of ink, A^mmentam, and the Greek 
tmmt of wrHmg mk^ fiiKMiy^^iMi^ strictly denote a 
black substance^ and authorize us to conclude, that this 
mm origimlfy asid exclusivdy the colour of the liquids 
entployed for writing; though, afterirards, other cok>ur- 
ed fluids were applied to die same purpose; and theu to 
the names signifying black ink, or black matter, other 
words signifying r^ ydknu. Sic. were incongruously 
united^ ^ 

It appease that the ancients had not, even in Pliny's 
time, become acquainted with our writing ink, or at 
Iswt with the use of it as such, even though the black, 
produced bjr a combioatian of inm: with the colouring 
matter of gstta, oak bark, 8cc. was frequently brought 
under their observation by sboe-makers,^ who gave this 
coloar to their leather, as they do at present, and by the 
very saaae means; it aeems probable, also, that galls 
wm used to dye black with snlphote of iroo^ at the 
tii^ whrni Pliny wrote his comprehensive work, for in 
his Uth book, chap. 6, after mentioning that all trees 
which pKidiMPe aooms afibcd gaUsj Pliny adds, that those 
of the oak hcmerii (which be had previously mentiocied 
as bemag the largest acorns) were the best, and most 
suitable for tanning leather; that those of the broad- 
leaicd oak were lighter, and less esteemed; but that it 
HKweovar produces a sort of black galls, which were 

9 ttVerom umqoam peculiare nigro colori esse censca hoc 
tUramenU nomens quanqiuua pro pigmentis scriptoriii tinsjalis, et 
diversi coloribus usurpatum sit." Caneparius. l^i. 
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more useful in dyeing;^ and these he mentions again in 
the next chapter, and in the 4th chapter of his 30th bock 
also; where, after describing the different sorts of galls, 
he adds that they all possess similar properties and dye 
hair or wool blacky ^* omnes capillos denigrant." That 
their colouring matter was combined with iron for this 
purpose, is not, so fiur as I recollect, expressly stated 
any where, but that Pliny was acquainted with the co- 
lour produced by such combination, is evident from the 
1 1th chapter of his thirty •fourth book, in which, after 
mentioning the salt of copper (blue vitriol) as being 
firequently adulterated by that of iron, (green vitriol, 
which the Greeks call chaleanthon^) he observes that 
this adulteration might be detected, by impregnating 
paper (that of the papyrus) with an infusion of gall nuts, 
and then smearing it over with a solution of the cuprous 
salt, which, if so adulterated, would produce a black 
colour. (*^ Deprehenditur et papyro gaHa prius mace* 
rato: mgrescit statim serugine ilUta.") But the know- 
ledge which the ancients possessed of the production of 
a black colour by a combination of iron with galls, oak 
bark, &c. is demonstrated by the use which they made! 
of a solution of iron, to give that colour to tanff6d4ea- 
ther. This solution, or the sulphate of iron, dissolved 
by water for that purpose, was generally called by the 
name of ^'atramentum sutorium,"t shoe-mnker^s black. 
The Greeks and Romans, indeed, had incorrect notions 
of the nature of the sulphate of iron, and supposed it to 

* (^ Sed gallam HemcrU optimam, et coriis perficiendu aptia- 
simam: similem huic lati folia, sed leviorem, multoque miaaa 
probatatn; fert et nigram: duo, enim genere sunt: hac tingendU 
utiUor** 

t This was afterwards used to signify bribery, and a person put 
upon his trial, and corruptly acquitted, was said to be <' atramento 
satorio absolutus,'* absolved by shoe-maker's black. 
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bear some rdatioa to copper^ as the modems did long 
after; an error which ocoasiooed k to be commonly 
called, as it is even at this time, copperas. Thus Pliny 
telli us (lib. zxxiv. cap. IS.) that the Gteeks, in conse- 
queace of this supposed relation, had given the name of 
chalcanthumi to that substance which the Latins deno- 
minated atramentum sutorium; and after mentioning 
how, and the places where it was produced, its colour, 
tranqwent glossy appearance, Sec, he adds, that being 
dissolved or diluted, it served the purpose oi staining 
leather black.**^ 

But, notwithstanding this knowledge of the black, 
produced by iron with galb and other matters, then em- 
ployed for tanning skins, (among which were the pods 
of an £g]rptian acacia, the cups of acorns, See.,) no ap* 
ai^lication of this knowledge, for the production of nfn^ 
ing-ink^ appears to have taken place, when Pliny wrote 
his history; for in his thirty-fifth book, chap. 6, after 
mentiooing the black pigment en^)loyed by painters, 
apd describing it as being obtained like our lamp black, 
by burning rosin or pitch in places, which, he says, were . 
constructed purposely to hinder the escape of smoke, 
be observes, that the best was obtained from torch 
wood, or pitch pine, though frequently adulterated by 
the soot collected in furnaces and bagpios; and this he 
addSf is employed to vfrite books.^ He afterwards adverts 
to the wonderful nature of tbe cuttle fish and its ink, 
(of wbiefa, and of the use made of it to conceal them- 
selves when in danger, he had given an account in the 

* <<GriBci cogoationein aeris uomine fecerunt et atramento su- 
torio: afifieiiant enim chalcanthum: nee uUiusi, aeque mira natura 
est.* *  " DUucndo JU atramentum tingendU cotUm, Plin. susir. 

cap. 12. 

t ^^Lattdatissimum eodem tnodo fita /^du:^ adulteratur fiKas- 
cum, balinanuD^tteyii/ii^nf , ** guo ad v^hmdna scrihenda vtuntur*** 

Vol. IL 2 S 
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29th chapter of his nintii book;) but observes, that no 
use was maHe of it as ink. ** Mira in hoc sepiarum na- 
turae: sed ex fas non Jit.^^ In the same chapter, Pliny- 
adds, that for the purpose of writing, the lamp black, or 
soot, was rendered much more useful by being mixed 
with gum, and for painting, by an admixture of glue 
— ^* perficiter librarium gummi, tectorium glutino ad- 
misto." And any person who will take the trouble of 
mixing lamp black with water, thickened a litde by 
gum, may obtain an ink of no despicable quality in 
other respects, and with the advantage of being much 
less liable to decay by age, than the ink now in com- 
mon use. 

But though the Greeks and Romans in Pliny's time, 
were acquainted with no better writing ink, than that 
which I have just mentioned, the knowledge they had . 
acquired of the colour resulting from a combination of 
gall nuts, 8cc. with iron, would naturally lead fhem to 
employ the black so produced, as ink; and probably 
after doing so, they would find motives to induce them 
gradually to adopt its use; as, indeed, they appear to 
have done; though I cannot discover from Caneparius, 
who has written a vdume on the subject, any evidence 
of the time when this substitution began; we may, how- 
ever, infer from Sir Charles Blagden's communication 
to the Royal Society, (in the Phil. Trans, for 1787,) 
that in the 9th century those who made it their busi- 
ness to copy manuscripts, used ink composed fit)m iron 
and galls, though, probably, the use of it was not so 
general, as wholly to preclude that of lamp black or soot, 
in this way.* I shall, indeed, presently mention a com- 

* That the use of lamp black in making ink, was not wholly laid 
aside when Caneparius wrote, appears bj the receipt which he has 
given at p. 1 76, for a fiortable ink, to consist of one pound of honey, 
the yolks of two eggs, half an ounce of gum arabic in powder, as 
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position of my own for ink, of which lamp bbck is a 
principal ingredient, and which may, probably, cause 
the latter to be hereafter employed in a similar way; at 
- least for purposes which may require a most durable 
and almost indestructible ink* Of the. writing inks most 
generally used in the be^nniog of the 17th century, 
when the work of Caneparius was printed at Venice, he 
gives an account, between pages 170 and 179; and they 
tuppear to have consisted principally of galls, sulphate of 
iron, water, and gum, in different proportions, to which 
some persons added the bark of mountain ash, or the 
ripe berries of the privet; and others, the rinds, or peel* 
ings, of pomegranates; and these last he strongly com- 
mends, as contributing very much both to the lustre and 
blackness of the ink; and I have sometimes been dispoa*- 
ed to adopt this opinion; but, probably, the good effects 
which I had occasionally observed from this addition, 
may have been manifested only when, from a defect, or 
want of the galls, the proportion of iron would have 
been too great without the pomegranate peels, which, 
indeed, will alone produce a good ink, with sulphate of 
iron.* 

The best proportions among those suggested by 
Caneparius, seem to have been half a pound of sul- 
phate of iron to one pound of galls, with a quarter 

much lamp black as would render the mixture sufficiently black. 
These were to be well beaten, and mixed in a mortar, so as to 
make an uniform and solid mass; of which, when wanted, a little 
was to be dissolved in water. Even at this time, the Boors at the 
Ci^ of Good Hope are ^d, I think by Mr. Bairow, to write with 
soot and brown sugar mixed in water; and I have often seen such 
ink employed by &rmers in North America. 

* Haying noticed some printed receiptsi for making ink with 
pomegranate peels and sulphate of copper^ imtead qf iron^ I pre« 
pared such an ink; but the colour, as I had expected, was merely 
an olive brown^ not black. 
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of a pound of pomegranate rinds, and about as much 
gum; but even ink so made, would have been m<Mre 
lasting, if not blacker, with a few ounces more of galk. 
He afterwards highly commends the addition of a little 
white sugar to ink. Some persons, he tells us, employed 
wine instead of water, which rendered their ink less liaUe 
^o be spoiled by freezing; and to obviate this more ef- 
fectually, Caneparius proposes an addition of biandy to 
the ink. He observes, at page 172, that some mk-trnkers 
used the black liquor of the cuttle fishy in addition to the 
other matters* (^'Admiscen tatrum liquorum sepias 
piscis marini,'* &c.*) 

* This wooder&il geoiSB, {9efuat or cuttle Jithi) csooaigta of eight 
species, of which some, iohabitiag the ocean between the ttopics, 
are veiy large, and provided with a terrible apparatus of arms on 
holders, beset with mckersj by which they seize and hold their 
prey. Each of the eight arms of the Sepia octopns is said to be 
sometimes eight or nine fiithoms in length, and strong enough to 
seize a boat and draw it under water; a circumstance whidi JA- 
duces the boatmen of India always to carry hatchets to cut €iS 
these arms, if applied to their boat. All the species are provided 
with a dark-coloured fluid, (which in some is quite black,) Secreted 
by a particular glandi^lar organ, and contained in a membranous 
purse destined for its reception. This fluid they emit to obscure 
the water, when it is wanted to favour their /Own escape from dan* 
ger, and, perhaps also» whjsn, by concealing their approach, it may 
enable them with greater facility to seize their prey. This liquid 
consists of a mass of extremely minute carbonaceous particles, in- 
termixed with an animal gelatine or glue, and capable of being so 
widely spread^ that an ounce of it will suffice to dari^en several 
thousand ounces of water. The sepia officinalis, or most common 
species of this genus, and the sepia loligo, (calimary, or sea sieve) 
appear to have been eaten by the ancients, as they now are by the 
Italians; and the Lacedaemonian black hrothy is supposed to havfe 
l^n made by boiling them whole together with their inl( bi^, the 
mupilage contained in it being well-tasted. Indeed, the sepia tuni- 
cata, inhabiting the Pacific Ocean, and frequendy weighing one 
hundred and fitly pounds, is, according to good accounts, contro- 
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Ac page 177| Canepmius directs the compostiion of 
an ink powder, bjr mixing and ^nding together gaHs, 

vertlbla to verf wiMleaofiie aad palatable food; aad evan the dan- 
gerous sepia octopus is said to be catabley though it has been 
supposed to possess an electric or galvanic power, like that of the 
torpedo, or of the gymnotus electricus, and to be thereby assisted 
in subduing its prey; as the sensaUons of persons seiwd, or touched 
by the anna of tfaia animal, af« itattd to have been much more 
fimtifiU than any which mere mechanical Ttolonce of eq^al foice 
could produce. When dbsected» this animal is said to be h^;hiy 
luminous. 

Having frequently heard and read, that the coloured liquor of 
the cuttle had been formerly employed as ink, I procured one of 
the sepia eflfeinalis, and made trials of its. ink, by writing with it 
on papers and applying it to stain calico; upon the latter I could 
not fix it, so as to bear a single washing; but I have now before 
me, some writing performed with this matter, which bears date 
38th of June, 1796, and which seems to be as black as it was at 
first, though the strokes of the pen are not uniformly black, the 
carboaapf ous particles seeming not to have been equally dsspersed 
through the gelatinous fluid; and this latter being Kidile to putrify, 
the black liquor in its natural state could not be Icttg preserved for 
the purposes of ink; though the carbonaceous matter might easily 
be separated from the animal mucilage, and mixed with a solution 
of gum an^ic, which wouM not be liable to putrefaction. 

CaneparittS supposes, p. IPS, that Dioscorides had, besides in- 
digo, intended to describe a bhek pigment obtained fhmi India, 
to which Paulus ^gineta alluded in his sevehth book, under the 
name of Melan In^cum» or Indian ink. As indigo had then been 
brought from Asia to Greece and Rome, it seems not unlikely that 
the t»gtnent which we call Indian or Chlneae ink, might also have 
come to the knowledge of CKoscorMes. But, however this might 
have been) it seems to he now ascertained, and generally believed, 
that oor Chinese ink is obtained from the black liquor of seme of 
the species of sepia. I could adduce many authorities in support 
of thn belief but the foilowiag wfll suffice^ vk. Cuvier, in the fifth 
volttme of hie Lefooa d'Anasomic oompar6e, p. tfiH, after de- 
scribing the stmctnms of the cattle fiahv and the nature of Ita ink, 
obsBrves, that tho latter is hot by much so black, in die common 
cuttle fish, as it is in that species which the French cMtdfionlfte 
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with about one^third of their weight of sulphate of iron, 
and one-fifth of gum, and the same quantity of alum; 
(which last is, I believe, now properly omitted in these 
compositions;) and in the following page, he describes 
an ink for staining linen, &c. which was prepared by 
putting iron filings and powdered galls into the strongest 
vinegar, and placing them over the fire, until so much 
of the metal had been dissolved, as would produce the 
required blackness. The fluid part of the mixture was 
then separated by straining, and thickened by g^m. This 
composition, though diffining in regard to the method 
of preparing it, resembles the prosubstantive black, 
from acetate of iron and galls, commonly employed at 
this time by calico printers. 

At page 179, Caneparius describes a method of re- 
storing the blackness of writings, which were become 
illegible by age^ and this was by an infusicHi <^ galls in 
white wine, which he afterwards subjected to an unne- 
cessary distillation, and then applied the liquor to the 
Jaded letters^ by a sponge, or a little cotton, which, he 

(tefda octopus) aad he adds that << L'6ncre de la Chine n'est biea 
certainement pas autre chose, que la production de quelque eap6ce 
de fioulfie de ce pays la. Ce seroit done, vainement qu'on cher- 
cheroit a Timiter, par des melanges artificiels. L'analyse chi- 
mique y a reconnu, un carbone tresdivisei in^l6 d un gluten ani- 
mal.*' 

The following is from Paul Hermann's Cynosura, torn. i. part 17) 
p. 1 1. viz. ^ Sepia piscis est qui habet succum nigerrimum instar 
atnunenti) quera Chinenses cum brodio oriz^ vel alterius legu« 
minis inspissant, et in universum orbem transmittunty sub nomine 
atramenti Chinensis." 

And in confirmation of this, M. Chaptal states^ that << Dans les 
pays chaudS} en Italie et dans le midi de la France^ on emploie 
la liqueur de la 9cche aux m^mes usages* et avec le ratoie succds 
que la meilleure encre de la Chine/' C^imie appl. aux arts, torn, 
iv. p. 300. 
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says, rendered them as distinctly visible as when first 
written. Prussian blue was not then known, and, there- 
fore, the application of its colouring matter for this pur- 
pose (as recommended by Sir Charles Blagden) was im- 
possible; and that being the case, the means suggested 
by Caneparius (excepting the distiUation) were the best 
which could have been employed; and seem to indicate, 
that he must have justly imputed the loss of blackness 
in writing ink to the decay of its vegetable^ and not of 
its metalUc part. 

Though two centuries have nearly elapsed since the 
publication of Caneparius's work, no improvement of 
much importance seems to have been since: made in the 
composition of writing ink. The late Dr. Lewis, indeed, 
bestowed particular attention upon this subject; and his 
Philosophical Commerce of Arts contains some accu- 
rate, as well as judicious, observations relating to it; 
especially in regard to the use of logwood, with which 
Caneparius does not seem to have been acquainted, at 
least as an ingredient in the composition of ink. 

The desired blackness of colour, as well as its dura- 
bility, in this composition, depend entirely upon the 
proportions in which the vegetable colouring matter 
and the oxide of iron are united; though, among the 
different recipes which have been published, the varia- 
tions are so great as to manifest either culpable ignorance 
in the authors of them, or great diversities in the quality 
of the galls, from which the colouring matter is gene- 
rally directed to be obtained: in some of these recipes, . 
equal parts of galls and sulphate of iron are directed; 
and in others, six times as much in weight of the for- 
mer as of the latter. Certainly galls from different spe- 
cies of oak, and from different countries, vary much in 
their comparative proportions of colouring matter; and 
even among those which are commonly called the 
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b^it Aleppo BBlbi one pouad of the heavjr blue^ or 
uiqperfonited galla, will commaoly prove cqqal tq one 
pound and one half of the iMju^ firom which the inaeet 
haa eacapedy and which, from their having^ been longer 
upon the tree, with large perforated or open cavities, 
expoaed to the weather, and particularly to rain, wiU 
have suflEbred a considerable loss of colouring matter. 
Theae two sorts of galls, as commonly imported, am 
arc mised together in nearly equal portions, and aw 
then called galh in sarts^ which are to be understood 
as meant by me, when the contrary is not expressed. 

Of such galls, I think, from the resulte of numerous 
experiments, that three pounds will afiivd the most 
suitable proportion of colouring matter, fiir one pound 
of sulphate of iron, when the former is intended to be 
obtained exclusively from galls; and when logwood ia 
to be employed conjointly with the latter, the galls may 
be dinumshed at the rate of one half of the we%ht of 
logwood. In regard to the proportion of pdls to that of 
sulfate of iron, my opinion accords with that of Lewi% 
who found that three pounds of the Sormer to <^ie oJT 
the ktter, commonly produced the best and most last- 
ing ink. Ribaucourt, indeed, thinks two pounds of 
galls sufficient for one of sulphate of ircxi, and certainly 
with this pn^rtion, an ink may be produced sufficiently 
black; but not so durable, as it would be with a larger 
proportion of vegetable colouring matter. 

hk regard to die use of logwood, Chaptd does not 
consider it as being capable of adding any thing to the 
blackness of ink, made with galls and sulphate of iron, 
in suitable pr(^>ortion^ but he thinks that it cootribi^tes 
to hinder a precipitalion of the colouring matter, and 
that the ink, of which it is a component part, is, by its 
use, rendered more smooth, or marrowJikej (moelleux) 
and the black in appearance more soft; and that the strokes 



made wiiiik by the pen ive more ckati. To me^ however, 
Ic^ood hae alwa]rs seemed to give additional body, or 
fulness, to the cokfw of ink, though it cannot be sup^ 
posed to render it more lasti^; for, by many experi* 
ments, I have found that neither on paper, or pareb- 
nient, any more than on linen^ or cotton, or, indeed,^ 
wool, was the black resulting from a combination of 
h^^wood and irmi, of equal d u f a bili t y with that from 
gaits and iron. And it may, therefore, be beat, in making 
ink, ta employ, as Chaptal advioes, ordy half as mucb 
in weight of logwood as of galla. He iliinka aiso^ that 
lihe addition of su^[>iiate of copper, in the proportion of 
one oence to every fifteen ounces of gaOs, produces m 
good effect; that the bluish tint which aecompaaies ink 
when first made, even m the most suitable proportionB,* 
(untS sfuftcicnt oxygene has been absorbed,) will be 
sooner overcome bf tfiis addition, and that it will alaar 
contribute to* render ibe ink more lasting. 

But of this last ciiset I ami very ftiF from being con- 
vinced^ because it has been* fuMy ascertained, by estpe- 
riments which I have repeatedly made, that the cotoor-' 
ing matter of logwood cannot be aaade so durable, upon» 
eidier paper, wool, sift, linen^ or co^tan, when united 
to an (mde of c&pptr^ a» it is with HbaJD of irm^ andi 
though, by producing a dark bhe with copper, k majF 
improve die shade of bkick resukifi^ botet the iron aoiS 
gaHs, this blue, by ftding sooner Uian die bbck, whidk^ 
logwood produces with iron, (when> na copper is pee- 
sent,) must ren^r the ink so much the less dand^le^ It 
have here supposed* the effect of copper to result ezclu*- 
sively from its union widi< the colouring matter of log^ 
wood, fer with tl)at of galls it can produce neither blue 
norbhck. 

MXhaptal would reject the use of sugar in making ink, 
as being crompibfbly usdessi fbr to him' it ddf nDt seem 
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even to render the ink more glossy or shining; tfaouf^ 
such an efiect has always been manifest to my ^^prehen- 
sion. He has found no benefit by employing either vine- 
gar, wine, or beer, instead of water, as a vehicle of the 
colouring. matter of ink; indeed, he was persuaded, that 
beer did harm, by increasing the disposition of ink made 
with it to become mouldy. 

M. Chaptal concludes from his numerous experi- 
' a ^ts in regard to writing ink,^ that the best ingredients 
*: d proportions for composing it, are the following, viz. 
x' wo parts of gaUs in sorts, bruised, and one part of log- 
wood chipped; these are to be boiled in twenty-five 
- times their weight of water, for the space of two hours, 
adding a little water, fit>m time to time, according to 
the evaporation. The decoction so made, he says, will 
commonly mark from three to three and an half degrees 
upon the hydrometer of Beaum€, equal to about 1032 
of the common standard. At the same time, a solution 
of gum arable is to be made with warm water, until 
the latter will disserve no more of the former. This so- 
lution will mark fourteen or fifteen degrees, equal to 
about 1110. A solution of calcined sulphate of iron is 
also to be made, and concentrated so that it will mark 
ten degrees, equal to about 1071. And to this, as much 
sulphate of copper is to be added as will be equal to one- 
fifteenth part of the galls employed to make the decoc- ' 
tion. The several matters being so prepared, six mea- 
sures of the decoction are to be mixed with four mea- 
sures of the solution of gum, and to this mixture, from 
three to four measures of the metallic solution are to 
be added, by a little at a time, mixing the several mat- 
ters each time, by shaking. Ink so made will, he sajrs, 
form no sediment: and he estimates the proportions of 

* See his Chimie iq^pliqu^e aux Arts, torn. iv. 
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solid matters ccmtained in it to be 500 parts of gum, 
4lS2 parts of the extract of galls and logwood, and 481 
parts of metallic oxides. 

But though the hydrometer may enable those who 
will employ it, to obviate or correct the uncertainties 
resulting from the difference of quality in galls, some 
persons may wish to avoid the trouble of doing so, and 
choose rather to incur the risk of some little defect in 
the ink they may prepare, and for th«ir satisfaction, 
therefore, I will mention the following, as being gene- 
rally the most suitable proportions for composing the 
best and most lasting writing ink, viz. 

Take of good Aleppo galls, in sorts, coarsely powder- 
ed, twelve ounces, and of chipped logwood six ounces; 
boil these in five quarts of soft water two hours, and strain 
off the decoction whilst hot; then put to the residuum as 
much boiling water as, when properly stirred, strained, 
and added to the former, will suffice to make the whole 
of the decoction equal to one gallon; add to this five 
ounces of sulphate of iron, with the same quantity of 
gum arable, and two ounces of good dry muscovada 
sugar; let these be all dissolved, and well mixed by 
stirring. 

I do not consider a calcination of the sulphate of iron, 
which Chaptal, Proust, and some others, have recom- 
mended, as of much importance; for though the ink 
may be thereby made to attain its utmost degree of 
blackness, almost immediately, the strong disposition 
which ink has to absorb oxygene from the atmosphere 
until saturated therewith, will enable it, without such 
calcination, to attain an equal degree of blackness, in a 
day or two, according to the temperature of the air, if 
tiie latter be allowed free access. to it I have omitted 
the sulphate of copper, for the reasons lately mentioned; 
and if any portion of that metal were deemed beneficial,^ 
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I dioiM prefer verdigrise to the sulphate, the Utter 
oontaining a much laj^;er proportion of acid, than even 
the sulphate of iron, and being, therefore, more likely 
to render the ink corrosive. 

Some persons have recommended the addition of in- 
digo to ink; but, unless it be previously dissolved by 
sulphuric acid, it will be found to subside, even though 
very finely powdered; and, if so dissolved, this increased 
portion of acid will render the ink much more corro^- 
aive; and after all, the blue afforded by this combination, 
(as was formerly noticed in regard to the sulphate of 
indigo,) will not prove very durable* 

Gum IS highly ^useful to retard the separation, and 
subsidence of its black part, or compound of colouring 
matter and iron, previous to its application to paper, as 
well as to hinder it from spreading and penetratmg too 
fiu* into the latter, when applied to iu 

As the acid part of galls is extracted more readily than 
the other soluble parts, especially when the water em«* 
ployed for that purpose is cold, and as ink, wluch, along 
with colouring matter, contains more than the ordinary 
proportion of this acid, is the least disposed to produce 
a sediment (for the reasons lately assigned,) some per« 
sons have recommended the making of it by a cold in- 
fusion of galls* But when this is done, the galls must 
be employed in a much greater proportion; and, even 
with this additional expense, there will be cause to fear 
that ink so obtained, may not prove so durable as other 
ink containing a full proportion of the less soluble, but 
more stable, part of the colouriAg matter of galls* It 
ia, therefore, with good reason, that Lewis, Chaptal, 
and others, have recommended hoUinf; to extract the 
whek of the soluble matter contained in galls; espe- 
cially as oxygene will be abswbed during the ebuUi^ 
tion, and this absorption will contribute to give the ink 
Its full degree of blackness so much the more speedily. 
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Ink, ia which the colooiing matter of Iqgwood hears 
a large {Mroportion, will be in^de red hy applying mu- 
riatic acid to it; tbb redness, however, will soon disap- 
pear, and the former blackness be restored, partly at 
least in consequence of the volatility of the acid. 

It does JK>t appear that any considerable advantage is 
gained by substituting any of the other acids for the 
sulphuric, to dissolve iron for making ink; though the 
case is different in regard to dyeing and calico printing. 

I have already observed, that an excess of sulphate of 
iron produces ink of a bluish tint, which, if the excess 
be great, will, at no remote period, become yellow; 
probably, because the affinity of the metallic oxide for 
oxygene, not being counteracted by a sufficient portion 
of vegetable matter, the latter will gradually suffer a 
decomposition from the excess of oxygene absorbedi 
and at length the oxidated iron alone will remain. A 
similar e&ct will, indeed, take place, after a long course 
of years, even when there is no disproportion of iron; 
but it will be retarded by increasing the proportion of 
galls beyond that which produces the blackest colour; 
and^ indeed, by such an increase as to make tlie ink in^ 
cline considerably, from what is deemed a good black, 
towards a brownish purple. 

But, unfortunately, that ink in which the proportion 
of galls is greatest, is the most disposed to become 
mouldy; a defect which it is difficult, if not impossible 
to hinder, in any considerable degree, so long as ink 
retains the mucilaginous part of the galls, which water 
always extracts along with the colouring matter. It has, 
indeed, been found, that by keeping a saturated infu- 
sion, or decoction of galls, six or eight montlis, more 
or less, according to the temperature of the atmosphere, 
and carefully removing the mouldy pellicle, when it 
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forms on the surface, from time to time, the mucilage 
tviU at length be wholly separated from the remaining 
part of the infusion or decoction, and no subsequent 
production of mouldiness will then take place therein; 
and if it be afterwards passed through a fine strainer^ 
and mixed with a suitable proportion of sulphate of iron 
and of gum arabic, an ink may be formed, which wiH 
be exempted from the defect of mouldiness. It was, 
probably, in this way that the ink, sold in France un- 
der the name of encre de Guyot^ was prepared; and Dr. 
Tarry has, in the Ann. de Chimie, tom. 74, given z, re- 
cipe for preparing an ink on this principle. It must, 
however, be observed, that by this method of separate 
ing the mucilage from the colouring matter of the galls, 
a considerable portion of the latter will be also taken 
away and lost; and there is room to suspect, that the 
remainder, by its having been kept so long in a fluid 
state, will have suffered some degree of deterioration, 
tending to render the colour of the ink, when made 
with it, less durable. And, therefore, knowing that the 
mucilaginous part of the galls does not combine with 
the iron and colouring matter in the formation of ink, I 
thought it might be practicable and advantageous to 
separate the former from the latter, by adding just 
enough of caustic potash to the ink, to neutralize the 
sulphuric acid, and throw down the black compound of 
iron and vegetable colouring matter; and after separat* 
ing this last by a filtre, or fine strainer, re-dissolving, 
converting it again to ink with sulphuric acid, suffi- 
ciently diluted, or with distilled vinegar, avoiding that 
which had not been distilled^ as it would restore other 
mucilage almost as hurtful as that which this process 
might separate. And having produced an ink in this 
%vay, I found it quite unobjectionable, and free from all 
disposition to become mouldy. 
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Newman formerly recommehded the adding of cloves 
to ink, in order to counteract its disposition to mouldi- 
ness: and the late Dr. Black adopted this recommenda* 
tion, advising only, that the cloves should be powdered, 
and rubbed in a mortar with the mucilage of gum ara- 
ble, to render their essential oil miscible with the ink; 
Qnd by this expedient he supposed that an ink might 
be obtained, which would be but little, if at all, subject 
to the defect in question. I did not, however, in repeat- 
ing this experiment, find any considerable benefit from 
cloves, employed in this way, and therefore substituted 
camphire, which seemed to answer better, though it 
appeared to give the ink a bluish tint; but I have been 
since convinced, that neither these, nor any other means, 
will completely obviate the mouldiness in question, so 
long as ink retains the mucilagmotis part of galls in a 
liquid state. 

M. Chaptal observes,^ that since the oxygenated 
muriatic acid has been found capable of discharging 
the colour of common writing ink, both from parch- 
ment and paper, without injuring their texture, it has 
been fraudulently employed to efface particular parts or 
Words of deeds, contracts, and other writings, for which 
others have been substituted, leaving the signatures un- 
touched; and that, in consequence of these frauds, the 
commercial part of society, as well as governments, be- 
came solicitous for the discovery of some composition, 
which might be employed instead of common writing 
ink, without its defects, and therefore, (being then- mi- 
nister of the interior of France, and possessed of great 
chemical science,) he, as might be expected, occupied 
himself particularly with that subject; and he states, that 
up to the then present time, the composition which had 

* Chimie appliqu6eaux artSytom. iv. p. 244. 



V 



33d FXihscpky ofPwmfment OAntr$. 

been foond most useful for this purpose, consisted of a 
sidution of glue in water, with which a sufficient por- 
tion of lamp black, and a little sea-salt were intimatelj 
mized, by rubbing them together on marble. This com- 
position was made sufficiently thin (by water) to Sow 
readily from the pen; and he describes it as being ^' dhm 
tr6$ bon usagr;^* and capable of resisting the action, not 
merdy of cold, but of boiling, water; and also of acids, 
alkalies, and spirit of wine; and attended with no incon- 
venience, but that of abrasion, by being rubbed. (^* ESc 
n^a que Pinconvenient de s^tomper parlc frottement.'*) 
Though I have never made trial of this composition, 
I can readify believe M. Chaptal*s account of its good 
properties; but I must observe, that it difl^ from the ink 
commonly used when Pliny wrote in nothing but the 
addition of sea* salt, {fot whidt, as being less disposed 
to deliquate, I should think either salt-petre or sulfdkle' 
of potash might be advantageously substituted,) and in 
Ae employment of glae instead of gum arabic, (wfaicfa 
Pliny recommends,) to give the composition sufficient 
tenacity and consistency. Indeed, Pliny, as I lately men- 
tioned, directs glue to be employed with lamp black in* 
stead of gum, when the atramentum or black mixture 
was intended to be applied as a pigment intemaify to 
the wans, &c, of houses. I have, indeed, found that 
when lamp black has been incorporated with common 
ink, by first rubbing die former in a mortar with a mu- 
cilage of gum arabic, the writing done with it could not 
be rendered invisible by die application of muriatic aeid; 
and, doubdess, such an addition of lamp black woidd 
hinder the letters from ever becoming iltegible' by age, 
at least within any length of time which the paper and^ 
parchment could be expected to last. But ink madp 
with this addition would require to be frequendy shaken 
or stirred, as the lamp black would otherwise be apt to 
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separate and subside. Glue could not be advantageously 
employed with any ink containing tannin, for obvious 
reasons. 

As all inks in which the colouring matter is mixed 
with an aqueous menstruum or vehicle, are liable to 
suffer injury by wetting, 1 resolved to make trial of the 
essential oil or spirit of turpentine, and to incorporate 
with it, as intimately as possible, a sufficient portion of 
finely-powdered lamp black; and having done so, I ob- 
tained an ink which proved to be sufficiently black, and 
flowed from the pen readily, and with a remarkably smooth 
and homogeneal effect. I have, indeed, now before me, 
several pieces of writing, for which this composition 
was employed, (dated at Kew, in September, 1799,) 
and the strokes of the pen, though fine, are as distinct 
and even as possible. Strong nitric and muriatic acids 
have been applied to different parts of the writing, with* 
out impairing the colour in the slightest degree; nor did 
boiling water cause the letters to run or spread. The 
most concentrated sulphuric acid, or oil of vitriol, being 
dropped upon the writing, and suffered to remain sevct 
ral days, was found to have nearly destroyed the paper, 
but not the writing. And I cannot conceive any pur- 
pose, depending upon the fixity, durability, and inde- 
structibility of ink, which may not be answered by this 
composition; there being, as I am persuaded, no che- 
mical agent, nor any length of time which can efface its 
impressions, without destroying the paper or parchment 
on which they are made. 

In some parts of the East Indies, a permanent writing 
ink is formed, by dissolving the brownish black liquid 
contained in the oriental marking nuts, (semecarpus 
anacardium,) mentioned at p. 228 of my first volume. 
The solution is to be made by an alkaline lixivium, and 
afterwards neutralized by vinegar. 

Vol. II. 2 U 
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There are some few instances of inks said to be pro^ 
duced by vegetable colouring matters upon the bans o£ 
aluminc, instead of iron; one of these, first mentioned 
by Ray, and afterwards by Lanna&ns^ is from the poi- 
sonous berries of the actea sfMcata, or common black-* 
berried herb Christopher. Linnaeus also mentions the 
fruit of the empetrum procumbens, as affording another 
such ink. I believe, however, that neither of these can 
be lasting. 

Barham, in his Hortus Americanus, mentions the 
pods of the mimosa juHflora, (improperly called popoi* 
nax in Jamaica,) as affording a good ink on a Mnilar 
basis. He says, *' they soak some of the podis aH night 
in water, then mix a little alum wi^ it, and boil it to a 
due thickness, which makes a \txy fine black and strong 
ink,'' and he adds, that he had often made and written 
with it. Reflecting, however, upon the femily and genus 
to which this tree belongs, I am persuaded that the black 
which it affords must be produced by iron, which might 
very easily be dissolved, partly by the astringent vege^ 
table matter, and pardy by the acid part of the alum con- 
tained in die infusion, while the latter underwent the 
baiting which is prescribed, if performed, as it doubt* 
less must have been, in an iron vessel; and this, proba- 
bly, is the fact also, in regard to the natural ink, which 
the inspissated juice of the old trees of the fagus cas* 
tanea, Linn., is said to a£ford. The inspissation or evapo* 
ration of this being, doubtless, performed also in iron 
vessels; though Creil has supposed, that the juice of 
this tree naturally contains iron; but certainly it cannot 
contain it in any proportion sufficient to produce such 
an effect. 

. After this account of the various kinds of writing ink, 
(which I have made the more copious, because the 
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subject is generally interesting,) I shall proceed to the 
application of 

The Black Dyeupm JFobI and fFooUen Cloth. 

Among the Greeks and Romans, black was confined 
to their mourning garments, and to those in which the 
priests sacrificed to the. mfernal gods; for to the celes- 
tiaU this oflBice was performed in purple^ and to Ceres in 
white.^ But in modern times, and among the more ci- 
▼ilized nations of Europe, the use ot black is much 
more extensive, it being worn at all times^ by certain 
orders and professions; and by all orders and profes- 
sions, at some times, as in public and private mournings; 
and, moreover, hats, and some particular garments, are 
commonly worn of that colour at almost all times; and 
it is, therefore, perhaps, the most important of all the 
colours given by dyeing. 

I have already mentioned, that among the three pri- 
mitive, or simple colours, blue is that which approaches 
nearest to black, and that the deepest and most perfect 
black may be produced on woollen cloth, merely by the 
accumulation, or condensation, of a sufficient quantity 
of indigo Uue, even of that which is rendered the most 
lively and bright, by being combined with sulphuric 
acid. I have mentioned also, the method practised, more 
particularly by tlie famous dyers of the name of Gobe- 
lin, of dyeing black without either galls, logwood, or 
iron, in any state or form, merely by superadding to the 
woad or indigo blue, a red colour from madder upon 
the aluminous basis, and a yellow from w^ld, upon the 
same basis: indeed, the dyeing of wool or cloth blacky 
without previously giving it a dark blue ground from 

* See Bishop Potter's Antiquities of Greece, vol. i. p. 335, ai)d 
ii. 196.— -Cicero (in Vatinium) asks, <<Quis unquam coenavk 
atratuiP Who ever went to a supper dressed in black?'' 
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woad, was prohibited in Francet by the regulations pro* 
snulgated by the minister Colbert, excepting only coarse 
stuffs of little value, for which it was lawful to substi* 
tute a dark-coloured ground from the rinds of walnuts^ 
or the bark of the roots of walnut-trees; and the regu- 
lations anterior to those sanctioned by Colbert, had re* 
quired a madder red to be superadded to the blue ground, 
as an indispensable part of the black dye. 

Black cloths which, in addition to the blue, had ob- 
tained the madder red, were called mothered blacks in 
this country; and the act of the 23d of his present Ma- 
jesty, cap. XV. entitled *'An act for rendering more 
effectual the provisions contained in an act of the J 3th 
year of King George the First, for preventing frauds 
and abuses in the dyeing trade," declares, that if any 
persons shall thereafter ** dye, or cause to be dyed, any 
cloths, bays, or other woollen goods of any kind, or 
sort whatsoever, as, or for, mather (madder) blacks, the 
same not being dyed throughout, in the first place with 
wood and indigo^ every such person shall forfeit and pay 
the respective penalties" therein mentioned; and that 
**if any person shall dye, or cause to be dyed, any 
woollen cloth, as, or for, wooded black, the same not 
being woaded throughout, every such person shall, for 
every such offence, forfeit, and pay for every piece of 
such cloth, the sum of two shillings per yard." This 
act also directed, that all mothered black truly dyed, 
should '* l>e marked with a red rose and a blue rose,' '(to 
signify the blue and red dyes which it had received,) 
and that all *' truly woaded black throughout," should 
be ^' marked with a blue rose only;" and the application 
of these marks to cloths not truly dyed, accordmg to 
this act, was made punishable by a fine of four pounds 
for each of these marks. This act is still in force^ 
though, probably, not well observed or executed. 
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Hellot, in assigning the reason why one, at least, of 
these grounds is required, and whj it is made unlawful 
to dye cloth directly from white to blacky observes, 
(chap. XX.,) that to produce this colour from galls and 
sulphate of iron abmej so much of the latter would be 
necessary to saturate ('* surmonter'') the former, or as 
he expresses it, to produce an ink in the wool^ that its 
fibres would be thereby rendered harsh and brittle.*— 

* It has been long^ and generally believed, that cloths dyed black 
Vfeve more easily torn, or, a xording to the common expression} 
rendered more rotten than those dyed of other colours; and this 
defect was at first commonly ascribed to the acid part of the sul- 
phate of iron, employed in the black dye; but afterwards, from ob- 
serving the injury done to linen, &c. by iron moulds, the blame was 
transferred to the oxide, or, as it was then called, the earth of iron. 
Accordingly, the Dijon Academicians, in treating of this defect^ 
state the following observation:— ->«^ On sait aujourdhui qui ce n*est 
ni ia cautticUS de Cacide, ni la chaleur du bain, qui brulent, mais 
que C€9 9ont lea fiartiea terreuaea du Fer^ qui y reatent et qui en ae 
fireci/iitanta aur C6toffe la rendent caaaante** £16mens de Chimiey 
&c. torn. ii. p. 293. To this I may add the following, by M. le 
Pileur d'Apligny, viz. *< M. Hellot a fort bicn observe qu'un drap 
teint en noir, sans pied de bleu, ni de racinage, demande unc plus 
grande quantite de cupcrose, qui rend T^tofie assante; et j*ai re- 
nkarqu6 aussi, que lorsqu'on fait dissoudre de la rouille de fer» dans 
du vinaigre pour le jaune, ou le noir, des toiles peintes, la toile 
est avjette a ae dSchirer^ dana lea endroita ou cea coulcura aont aft' 
filiquSeay lorsqu'on n'a pas eu Tattention d'6cumer la dissolution, 
pour enlever la terre la plus grossiere. C*eat a cette terre gu*il 
/out attribuer le d^faut dea Stoffea teintea en noir^ de ae eaaaer fa* 
dlement^ et non fiaa d VaciditS du ael de vitriols ni a aucune cause, 
qui les brule, suivant Topinion du vulgaire.''-— L'art de la Teinture 
de fils et des Etoffes de Coton. 

That there is some foundation for the supposed greater rottenness 
of black cloths, than of those with other colours, I am disposed to 
admit; but, doubtless, in many instances, the defect is principally 
occasioned by the practice of applying the black dye to cloths which 
have previously undergone and been injured by certain dyeing 
operations, intended to produce other colours, whichj having prov- 
ed faulty, were fit only to be made black. 
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(^ li £Nidroit tme grande quantite de cuperose, qui non 
seulment radit I'etoffe mais que la rend cassanie,*' txjc.) 
He thinks, however, a&d with reason,, that where gatts 
and sulphate of iron are intended to form a part of the 
black colour, the madder red may be spared, if the veiy 
deep bluey required by die French regulations, and call* 
ed " bleu pers,^^ had been faithfully dyed. And, indeed, 
broadcloth so dyed, may be made to acquire a black in 
every respect unexceptionable, by boiling it two hours 
in a decoction previously made, from about one-seventh 
of its weight of galls and as much chipped logwood, 
afterwards passing it for another two hours through a 
solution of one-tenth of its weight of sulphate of iron, 
and keeping the solution at a scalding heat only. Most 
dyers content themselves with using a smaller propor- 
tion of galls, and making up for this dejGicaency by in- 
creasing the quantity of logwood, and by adding also a 
portion of sumach.^ 

For coarser cloths, and cheap woollen stuffs, the blue 
ground from woad, or indigo, is now commonly omit* 
ted, and its place badly supplied by one from logwood, 
and either sulphate of copper, or verdigrise; or the lat- 
ter is dissolved with the sulphate of iron, to convert a 
part of the colouring matter of logwood into a blue dye. 
But the employment of copper in any form with logwood^ 
as a dye for wooly or woollen stuffs^ ought to be^ and in 
fact is, prohibiiedf by the act of the twenty-third year of 
his present Majesty, lately mentioned; which declares, 

* Some dyers think they obtain a perfect black with more ease 
and certainty, by boiling deep blue broadcloth two hours in a de- 
coction of galls, then passing it through a warm solution of sul* 
phate of iron, then through a hot decoction of logwood, then a 
second time through the Solution of iron, and again, if necessarji 
through the logwood liquor; and repeating these alternate applica- 
tions until the desired colour shall have been produced. 
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that any person who shall ^^ use, or cause to be used, 
any logwood, or logwood liquor, in dyeing blue, any 
cloths, bays, or other woollen goods of any kind, or 
sort soever, shall, fcMr every such ofience, forfeit and 
pay the sum of twenty pounds^ for every piece of such 
cloth, &c., in the dyeing of which, any logwood, or 
logwood liquor, shall have been made use of, as afore<« 
said." Thb prohibition, which is, I fear, rarely, if ever, 
now enforced, relates mere]y to the use of logwood iu 
dyeing blue; and for this colour it is always employed 
with some preparation of copper^ which, as a basis for 
the colouring matter of Logwood, can produce none but 
a blue, and one which is a very fugitive colour, espe« 
cially on wool and woollen > cloth. The using, therefore, 
of either verdigrise, or sulphate of copper, even in the 
dyeing of black with logwood, ought to be considered 
as an infringement of the act; it can produce nothing 
like a black or blue colour with galls, sumach, or any 
other vegetable matter, commonly employed for this 
purpose, and its only effect, and, indeed, the only pur- . 
pose which it is intended to answer, is that of producing 
a logwood blue, by uniting, as it does exclusively, with 
the colouring matter of this wood, and by tl|e very dark 
blue resulting from that combination, rendering the 
black at first more intense, though it afterwards changes 
to a rusty brownish colour, much sooner than it would 
have done if no preparation of copper had been employ- 
ed, and if the colouring matter of the logwood had been 
applied to the cloth, in conjunction with an iron basis 
alone; it having been demonstrated, by experiments 
which I have made repeatedly, that the logwood co- 
lour is much more permanently fixed upon wool, silk, 
linen, and cotton, by the latter basis, than by any pre- 
paration of copper. 
Poerner, indeed, pretends, that equal parts of sulphate 
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of copper and logwood, will dye upon woollen cloth a 
perfect black, capable of sufficiently resisting the im- 
pressions of the air, &c. He admits, however, that the 
use of so great a proportion of sulphate of copper ought 
to be avoided, on account of its being more corrosive 
than the sulphate of iron; and for this reason he pro- 
poses to employ only one part of the former to two or 
three of the latter, with a suitable quantity of logwood; 
which, he says, will not injure the cloth, and will pro- 
duce a perfect black without the aid of a blue ground. 
I have, however, tried sulphate of copper with logwood, 
not only in equal, but in various other proportions, with* 
out having been able to produce any thing like a perfect 
black, even in appearance, and much less a black suffi- 
ciently permanent. With sulphate of iron and logwood, 
indeed it is not difficult to produce a full and deep black; 
but it certainly will not prove so lasting as the black 
with sulphate of iron and galls, or sumach, either alone, 
or with a moderate proportion of logwood; which last, 
certainly improves the appearance of the black, dyed 
from galls and iron, by rendering it more intense, glossy, 
and soft, or velout^, as it is (expressed by the French. 

All black cloths, for the dyeing of which a large 
proportion of logwood has been employed, may be red" 
dened by the application of muriatic acid. Lime-water 
obstructs the production of a black by logwood and 
sulphate of iron, though a small proportion of potash 
favours its production. 

Hats are dyed without a blue ground from indigo, by 
galls, logwood, and sulphate of iron; and for these, as 
well as for woollen cloths, the vegetable colouring mat- 
ters are applied ^rj^, and the mordant, or sulphate of 
iron, afterwards^ contrary to the practice observed in 
dyeing other colours. A peculiarity which has been 
ascribed to a belief, that the sulphate of iron, if first 
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applied to cloth, not impregnated with the vegetable 
colouring matter, would act more injuriously upon its 
fibres, than it does by a subsequent application; though 
the experiments which I have made do not convince 
me that this belief is well founded in any case, and 
more especially where the cloth has been previously 
dyed blue with indigo. 

Probably, the practice has arisen, though without a 
proper knowledge of the motive, from the very little 
affinity which subsists between the iron contained in 
the sulphate of that metal and the fibres of wool, until 
they have imbibed a portion of vegetable matter. There 
is, as I stated in my first volume, a very marked attrac- 
tion between the oxide of iron and the fibres of linen or 
cotton; but this oxide is much more strongly attracted 
by the vegetable colouring matter, than by the fibres of 
wool, and, therefore, it has been found most advan- 
tageous to impregnate the latter with this colouring 
matter first, and afterwards to apply the solution of 
iron; and even when this has been done, it is found 
very difficult to render white cloth blacky by the mere 
application of galls and sulphate of iron, unless these 
applications are made repeatedly; though it may be 
done readily where the cloth has previously received a 
blue ground; or where the effect of the galls and iron is 
assisted by adding to it the purple, blue, or violet co- 
lour, of logwood. Lewis, in his Philosophical Com- 
merce of Arts, observes, that ** vitriol, (meaning suU 
phate of iron,) and galls, in whatever proportions they 
are used, produced no other than browns;** and that; 
*^ logwood is the material which adds blackness to the 
vitriol and gall brown;" but that ^* on blue cloth, a black 
may be dy^ed by the vitriol and galls only;" though, 
even in this case, as he says, the logwood deepens the 
•olour. This observation is, however, only true, in re- 

Vol. II. 2 X 
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gard to the single application of galls and sulphate of 
iron; which, whether the iron or the galls be first 
applied, and the other superadded, will at most only 
produce a brownish black on white cloth; manifestly, 
because the latter does not at once imbibe enough of 
the iron to answier the purpose; but by renewed appli- 
cations of iron and galls alternately, a good and lasting 
black may be obtamed, without either a blue ground, 
or the co-operation of logwood. 

About the year 1753, Bergman strongly recommend- 
ed a method of dyeing cloth black, after it had received 
a blue ground, by first boiling it for two hours in a bath 
With one pound of sulphate of iron and half a pound of 
tartar for six pounds of cloth, (taking care that the tar- 
tar should be all dissolved before the sulphate was add- 
ed,) and, after having rinced the cloth, dyeing it in a 
separate bath, with a .sufficient portion of the arbutus 
uva ursi, or bear-berry; though this, without the blue 
ground, would not, as Lewis has observed, affi>rd a 
black colour, unless assisted by logwood. 

Berthollet (touL i. p. 126) quotes Mr. Delaval, as 
having stated, (in his Experimental Enquiry, 8cc.,) that 
by a simple dissolution of iron in a decoction of gall- 
nuts, he had not only produced the blackest and most 
durable ink, but that, having immersed therein both 
silk and woollen stufis, without adding any acid, he had 
dyed them of the deepest and most permanent black. All 
this, however, must have been subsequent, by several 
years, to my communication upon this subject to the 
Royal Society, of which he was a member; and if he did 
not rely solely upon that communication, but actually 
performed what is thus stated, he must have been for- 
tunate in dissolving so exactly the proportion of iron, 
necessary to produce these excellent effects; an opera- 
tion which, after I had at first accidentally succeeded in 
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performing it, I found liable to so many failures, from the 
difficulty of ascertaining, at any time, how much of the 
metal had been actually dissolved, that I have long ceased 
to expect that it can ever be adopted with advantage 
by dyers.* 

I have mentioned, at p. 226 of my first volume, that 
a fine lasting black, without iron or any other basis, 
might be dyed upon blue cloth, from a species of 
lichen, called rags^ or stone rag in the North of Eng- 
land, (the lichenoides pulmonium reticulatam vulgare 
marginibus peltiferis, of Dillenius); and if this could be 
readily and copiously obtained, it would, probably, de- 
serve to be preferred to madder and weld for rendering 
blue cloth black; and, indeed, I have found, that the 
brownish yellow which alder bark affords upon the alu- 
minous basis, may, for this purpose, be advantageously 
substituted for that of weld. 

Of the application of the Black Dye to Silk. 
The fibres of silk not being organized like those of 
wool, do not so readily admit the black dye as the lat- 
ter. Dr. Lewis (in his Philosophical Commerce of 
Arts) observes, that '^ woollen and silk are both dyed 
of a permanent deep black, but with this djifference, 
that what the woollen dyer effects by three or four dip- 

* The best, and» perhaps, only method of doing this, would be 
first to ascertain, as nearly as possible, the quantity of iron in its 
metallic state, which will produce the best effects when totally dis- 
solved byi or with the soluble part of a given quantity of galls; but 
it would be highly inconvenient, and, in several respects, disadvan- 
tageous, to wait long enough for this comfilete dissolution of the 
iron, unless it were first brought into the state of iron Jiling9i 
which, for general use in dyeing blacky would be attended with 
more trouble and expense, than any advantage to be expected from 
this change seems likely to compensate. 
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pings of the cloth, in his dyeing liquor, the silk d3ftr 
scarcely obtains from twenty or thirty dips.'' 

Though raw silk imbibes the black dye with aa 
much facility as that which has been deprived of its 
gum, yet, when dyed, the black appears less intense 
and less fixed in the former than in the latter; and it is, 
therefore, made previously to undei^ the usual boil* 
ing, with one-fourth or one-fifth its weight of soap, dur- 
ing three or four hours: by this operation, indeed* silk 
often loses nearly one-fourth of its weight, but this loss 
b more than compensated by that which it gains fix>Bi 
the black dye* 

As the affinity of silk with the soluble parts of galls 
is greater than with the iron contained in a sdution of 
the sulphate of that metal, it is thought most advan- 
tageous to begin by first applying the former; and for 
this purpose about one-half as much in weight of Aleppo 
galls as of the siik to be dyed, is boiled in a suitable 
proportion of water, three or four hours, after which, 
the decoction having been left to settle, the fluid part 
is separated from the sediment, and the silk macerated 
therein twenty. four hours, more or less, according as 
the impregnation is intended to be more or less copious; 
and being afterwards dried and slightly rinced, the silk 
is immersed in a solution of the sulphate of iron mode- 
rately warmed, and kept therein with the usual manage- 
ment, until the colouring matter of the galls has nearly 
saturated itself with the oxide of iron; after which it 
should be rinced and immersed. Sec. in a warm decoc- 
tion of logwood; and having there imbibed as much of 
the colouring matter as may be disposed to unite with 
it, the silk is to be again immersed in a solution of iron, 
then rinced, and again transferred to the decoction of 
galls, repeating these alternate immersions, Sec. until 
the desired colour shall have been produced. — Some 
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dyers think it expedient, or at least beneficial, to emplof , 
for dyeing silk black, about one •sixteenth of its weight 
of verdigrise, which may be either mixed with the solu- 
tion of sulphate of iron, or with the decoction of log* 
wood. Iron dissolved by the pyroligneous or acetous 
acid, is, in some respects, preferable to the sulphate of 
that metal. 

By repeated macerations in the decoction of galls, and 
drying it between each of them« silk may be made to 
imbibe an increased proportion of their soluble matter, 
and having done this, it will attract an increased propor- 
tion of ihe oxide of iron, and thus acquire nearly a fourth 
pari more in weight than it originally possessed, be- 
fore its gummy covering had been separated b> the 
boiling with soap. But the colour produced by this ex- 
cess or superfluity of the black dye, is not commonly so 
perfect, or so permanently fixed, as it is when no such 
excess has been employed. 

In addition to other means, and in order to im- 
prove their effects, silk dyers often provide themselves 
with what is called a black vat, (or tmne au ruAr^ by 
the French,} composed of ingredients, differing consi- 
derably in different places; of which, however, the prin- 
cipal are vinegar, sour beer or cider, and oatmeal in 
water, with alder-bark, sumach, oak-bark, and sometimes 
galls; to \^hich old iron hoops, or other thin pieces or 
minute divisions of that metal are added, and left to 
undergo a gradual dissolution, by the joint action of the 
acetous acid, and of that contained in the acerb vegetable 
matters just mentioned, or others possessing similar pro- 
perties. The longer these mixtures have been made, the 
better they are found to answer the purpose for which 
they are intended. At Genoa (which has long been cele- 
brated for its black dye) and other places on the conti- 
nent, such vats have been made to subsist for ages^ bising 
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replenished, from' time to time, by additions of the 
several ingredients, (some of them, probably, useless,) 
as fast as those formerly supplied may appear to have 
been exhausted. 

The black dyed at Genoa upon velvet, and also upon 
a thinner sort of woven silk, to which I applied strong 
muriatic acid, appeared to have been produced with 
some, though not a large proportion of, logwood, and 
not to have received any blue ground from indigo or 
woad; and, indeed, this ground, though some persons 
have recommended it, is, I believe, now rarely given any 
where in dyeing of silk black. 

The Chinese are said to improve their black dye 
upon silk, by passing it, when dyed, through a bath 
containing at the rate of one pound of starch, with half 
as much of the oil of linseed, or of rape, or hemp-seed, 
for every five or six quarts of water. 

M. BerthoUet (tom. i. p. 16.) has described a pro- 
cess, communicated to the Academy of Lyons, in 1776, 
for dying silk, by M. d' Angles; but, on account of its 
length, I beg leave to refer my readers to that descrip^ 
tion, should they desire to know more of it 

Of the application of the Black Dye generatty, to Cotton 

or Lineny either woven or spun. 
The late Dr. Lewis, after mentioning the difficulty 
which attends the application of the black dye to silk, 
adds, that " the dyer of linen and cotton thread, how- 
ever he prolongs the operation, or repeats the dippings, 
is unable to communicate to the thread a blackness that 
shall endure wearing." That there was some foundation 
for this observation at the time when it was made by 
Dr. Lewis, I am disposed to admit; though it must 
have resulted chiefly from the improper methods em- 
ployed to communicate the black colour to these sub- 
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stances; for certamly the oxide of iron has more affinity^ 
and unites itself more readily and permanently, with the 
fibres of linen and cotton, as is daily observed, in what 
are called iron-moulds, and in the buff colours produced 
by it, than it does with the fibres of either wool or silk; 
and^ indeed, more permanently than any other basis is 
known to do; and there being a marked attraction be<- 
tween this oxide and the colouring matter of galls, 
sumach, (cc, the black produced by these means, might 
well be expected to prove as durable on linen or cotton 
as on wool; and probably the only reason (in addition to 
the improper methods of dyeing) why it has not been 
thought so, is, that linen and cotton are subjected to 
occasional washings with soap, which is rarely applied 
to wool and silk when dyed black. Hitherto the dyers 
of cotton and linen have been accustomed, like those of 
wool and silk, to apply the vegetable part of the black . 
dye Jirsty and the solution of iron afterwards; thereby 
inverting the order observed in regard to other adjec- 
tive colours, but with much less reason for doing so 
than the dyers of wool and silk have; at least, if the 
results of my experiments are not very fallacious. 

It is notorious that the calico printers, when they wish 
to produce any adjective colour, by the aid of iron or 
its oxide, as a basis, invariably begin by applying the 
basis (commonly the acetate, or the pyrolignite of iron) 
separately to the calico, superadding the vegetable co- 
louring matter afterw^ds; excepting only in those^cases 
where a less permanent prosubstantive black or other 
colour is applied, for which the basis or mordant is 
previously mixed and combined with the vegetable co- 
louring matter. And it is well known that the black and 
other colours given by calico printers, from sumach, 
madder, weld, quercitron bark, &c. upon an iron basis, 
applied first and separately ^ are much more lasting than 
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tibe same colours produced in a difierent manner by the 
ordinary dyers. And it has not, I believe, been found 
that the colours produced by calico printen, upon an 
iron basis, separately and previously applied, had in- 
jured the texture, or shortened the wearing of the calico, 
any more than colours given by the aluminous basis, at 
least when the acetate or pyroli^nite of iron had been 
duly prepared and applied; though it must be admitted 
that iron, in a certain state of oxidation, if accumulated 
in or upon the fibres of linen or cotton, will render them 
brittle by impairing their flexibility. Of this fact I need 
only ^ve the following instance or illustration: Having 
more than twenty years ago prepared two solutions, one 
of the green sulphate, and the other of the nitrate of 
iron, and having thickened them by suitable additions 
of powdered gum arabic, I marked an equal number of 
shirts and pocket handkerchiefs with each; and leaving 
them to undergo the usual course of washing and wear- 
ing, I observed, from time to time, the comparative 
effects of these different preparations of iron. The let- 
ters which had been marked with the sulphate, soon 
became of an even, smooth, pale yellow colour, which 
did not sensibly diminish, either in quantity or appear- 
ance, by any subsequent washing, nor did the parts or 
fibres of the linen to which this sulphate was applied 
appear less flexible, or ultimately prove to be in the 
slightest degree less durable than the other parts gene* 
rally. But the effect of the nitrate of iron was very dif- 
ferent, as the letters produced by it were of a brownish 
orange colour, with a rough unequal appearance, and 
the fibres of the linen, impregnated with the oxide, 
were so manifestly rigid, that I was not much surprised 
at finding holes produced, instead of the marks or letters, 
lifter a few washings. It appeared in this case, that the 
nitric acid had not only produced a much higher degree 



Phiio^hy of Permanent Colours. S53 

of oxidation^ in the iron dissolved by it, but had com- 
bined with a larger proportion of the metal; so that, in 
addition to the greater oxidation, there was an accumu- 
lation of the oxide, where it had been applied to form 
the letters or marks; and the corroding influence of thb 
accumulation was, doubtless, augmented by further and 
continued absorptions of oxygene from the atmosphere. 

From the results of this and other experiments, i have 
long been convinced, that a nitrate of iron cannot be 
directly applied to the fibres of linen or cotton, without 
producing injurious effects, unless it be much diluted, 
and very minutely divided; or unless it be mixed with 
a carbonate of potash, or some other matter suited to 
obviate the rigidity and corrosive influence which it 
would otherwise occasion. It has, indeed, long been a 
practice among calico printers, to dissolve iron by aqua- 
fortis, and afterwards mix the solution with a decoction 
of galls, to produce a prosubstantive black for topical 
application. By which mixture, the nitrate of iron is de- 
prived of a part of its oxygene, and the oxide so much 
divided as to hinder, in a great degree at least, the ac- 
cumulation and consequent rigidity before mentioned. 
Though there has often been some reason to think, that 
even this application was not innocent, in regard to the 
fibres of the calico blackened by it. 

There is, however, no cause to fear this sort of injury 
from a direct application of the acetate, or the pyrolig- 
nite of iron, in the usual ways, as a basis for the colour- 
ing matter of galls, sumach, &c.; and I am confident, 
from the results of many experiments, that being so 
applied, (in the manner, and with the precautions men- 
tioned between pages 233 and 237 of my first volume,} 
there can be no difficulty, afterwards, in producing a 
fuU^nd permanent blacky by dyeing the linen or cotton, 
which has received this basis, with a suitable portion of 
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gallsj with or without an addition of aumach^ and even' 
without the co-operation of a blue ground, (from indU 
go,) which is commonly thought necessary, at least for 
the finer and more costly cotton, or linen goods, intend- 
ed to be made black: when linen and cotton have been 
so dyed, the colours may be more strongly fixed, by 
passing them through a weak solution of blue. 

It may be proper, after having suggested what 1 con- 
sider as a decided improvement in the mode of apply- 
ing the black dye to linen or cotton, that I should notice 
the methods most generally practised and approved for 
imparting that colour to these substances. M. le Pileur 
d'Apligny, (in his " Art de la Teinture des fils et etoffes 
de Coton,") describes the process most esteemed and 
practised for this purpose at Rouen; and by his descrip- 
tion it appears that cotton yarn, and linen thread, are 
first dyed blue with indigo, and afterwards galled; em- 
ploying a quarter of a pound of gall nuts for each pound 
of yam or thread; they are afterwards macerated, and 
and worked by hands, three several times, in the liquor 
of the black vat, drying them between each of these 
macerations; and being finally well rinced, they are dyed 
with a quantity of galls and alder bark, sufficient to 
saturate the iron applied by the liquor of the black vat. 
To soften the black so produced, the thread and jram 
are commonly passed through a remnant of weld liquor, 
and afterwards through a bath of warm water with which 
linseed oil has been mixed and well stirred; employing 
for this purpose at the rate of one ounce of oil for each 
pound of the dyed thread or yam. This employment of 
linseed oil, gives a soft glossy appearance to the black 
dy^d upon linen and cotton, and it also renders the co- 
lour more intense and durable; and it should always be 
so employed, when Knens and cottons have been dyed 
black, in the manner which I have just recommended, 
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i. e. that of first applying the acetate or pyrolignite of 
iron, and afterwards the colouring matter of galls and 
sumach. But care must be taken not to withdraw the 
linen or cotton yarn from the mixture of oil with water, 
until, by suitable management, the oil has been equally 
dispersed and applied to the dyed substance. For cotton 
velvets, indeed, and piece goods, it will be advisable 
first to apply the oil generally, over the surface, by a 
drush^ and afterwards favour the spreading and absorp- 
tion of It equally bypassing them through warm water. 
Goods which have been dyed with a pyrolignite of iron, 
must be afterwards well aired, lest they should retain 
the unpleasant smell which accompanies that acid. 

M • Vitalis, (see Manuel du Teinturier sur fil et sur 
Coton file, p. 127,) strongly recommends the following 
process for dyeing black upon thread and cotton yam, 
viz. Let them be first galled, employing from two to 
three ounces of galls to each pound of thread or yarn, 
and then macerated in a warm pyrolignite of iron, mark- 
ing from five to six degrees upon the areometre <^ 
Beaume, equal to about 1*040 of the common standard. 
After this impregnation, they are returned again to the 
decoction of galls, and afterwards tp the pyrolignite of 
iron, replenishing each of them, from time to time, until 
the proper colour shall have been produced; which, in 
his estimation, will not require more than five ounces 
of galls, and sixteen ounces of the pyrolignite of iron, 
(of the strength just mentioned,) for each poiind of 
thread or yarn: after which the latter are to be rinced, 
dried, and iiApregnated with Unseed or olive o^l, in the 
manner lately described. 

The most common method of dyeing cotton bl^ck, 
at Manchester, has, at least until very lately, be^n that 
of first m^it^ it imbibe th^ colouring matter of galls, 
or sumach, and then saturating this colouring matter 
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with the liquor of the black vat; then passing it through 
a decoction of logwood with verdigrise; and repeating 
these impregnations until the desired colour was pro- 
duced, but always drying the cotton between each. 
Now, however, the pyrolignite of iron is frequently 
substituted for the liquor of the black vat, but not, as 
I believe, applied previously to the vegetable colouring 
matter. 

M. Hermbstaedt, of Berlin, has lately recommended, 
(in the Biblioth. Phys. Q^conomique, an. xiv. No. 2,) 
a method of dyeing black upon cotton, by applying to 
the latter a mordant consisting of the oxides of iron and 
copper, precipitated from solutions of the sulphates of 
those metals, and heated so as to make them absorb a 
maximum of oxygene; after which, they are to be dis- 
solved in the pyroligneous acid;, the cotton being im- 
pregnated with this mordant, is to be dyed with galls, 
sumach, logwood, &c. But having already stated that 
the oxide of copper can be of no use in producing a 
black colour, otherwise than by combining with the 
colouring matter of logwood, and that the blue^ which 
it forms by that combination, is more fugitive than the 
black which logwood forms with the oxide of iron, when 
no copper is employed at the same time, it can hardly 
be necessary for me to observe, that M . Hermbstaedt's 
mordant is faulty, in as much of it as relates to the 
oxide of copper, of which the seeming good effect can- 
not be lasting. 

Of the application of the Black Dye^ topically and pro- 

substantively to CalicOj EsPc. 
I have already, in several parts of this work, and par- 
ticularly at pp. 261 and 262 of my first volume, moi- 
tioned the method employed in the East Indies to 
produce black figures or stains, upon calico, whidi has 
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imbibed the colouring matter of the terminalia chebula, 
partially or topically, by applying to it a solution of iron 
by the acetous acid; and I have in other parts, and es- 
pctcially between pp. 278 and 281, of the same volume, 
described the opposite method employed by European 
calico printers, of communicating similar figures or 
stains to calico, by first printing or applying the solu* 
tion of iron (by the acetous or pyroligneous acid) to 
the calico, and afterwards superadding the vegetable co- 
louring matter, (commonly from madder or sumach,) 
by a dyeing process. It, therefore, only remains for me 
to offer some observations respecting the application 
which it is often highly convenient to make in calico 
printing, of the matters affording writing ink prosub- 
stantively, or in a state of combination, instead of either 
of the other methods of applying them separately. 

Forty years ago, some calico printers, as I was tlien 
informed, knew that the colouring matter of galls, pro- 
duced a more permanent prosubstantwe, or, as they 
termed it, chemical black, when combined with iron 
dissolved by aquafortis^ than it did by any other prepa- 
ration of that metal with which they were acquainted. 
No one, however, then appeared to suspect the cause 
of this increased permanency, though it will now be 
readily understood to have resulted from the greater 
degree of oxygenation which the iron had acquired 
from this acid; but, unfortunately, it also acquired pro- 
perties which were sometimes found to have injured 
the texture of the calico stained by it; especially when 
the nitrate of iron had been employed in such propor- 
tions as were suited in other respects to produce the 
best and most durable colour; and when the composi- 
tion, after its application, was, as is usual, dried in 
places artificially heated. The use, however, of this 
composition, has subsisted until the present time; and 
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the foUowiog is, I believe, the most approved method 
of preparing it, viz. 

Take single aqua-fortis, or nitric acid of the specific 
gravity of about 1*260, and let it dissolve iron until sa- 
turated therewith; and having at the same time made a 
* decoction of the best galls, of which each gallon should 
contain the colouring matter of two pounds of the nuts^ 
mix these together, in the proportion of eight ounces of 
the solution, or nitrate of iron, to each gallon of the de- 
coction, and let the mixture be properly thickened, ac- 
cording to the method in which it is intended to be 
employed, or applied; if by the pencil, with gum traga* 
canth. The mixture, if made with ten, or even twelve 
ounces of the nitrate of iron, instead of eight, will work 
more pleasantly, by affording neater and better defined 
impressions, and with some improvement of the ccAoursi 
but there would then be danger of its hurting or weaken- 
ing the fibres of the calico. The black produced by the 
mixture just described, is sufficiently lasting for all the 
ordinary uses of printed calicoes, and unobjectionable in 
regard to its appearance; and were it always innocent in 
regard to the texture of the cloth, there would be no 
great need to seek for any other. I ou^t to observe, 
that instead of water, some persons think it better^ to 
employ vinegar to extract the colouring matter of galls. 

A composition for this purpose, is not unfrequently 
made, by adding to each gallon of the decoction of 
galls, twelve ounces of the sulphate of iron, (instead of 
the nitrate of that metal,) and boiling the mixture for an 
hour, or an hour and one half, by which it will gain a 
considerable portion of oxygene, and with it a deeper, 
and more permanent black colour. This composition 
has been, and I think justly, deemed harmless, in re- 
gard to the fibres of the cotton; though when thickened 
with flour, for printing by die block, it does not 
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theremth permanently; but in a day or two separates, 
or parts f in the language of the printers, so as not to be 
capable of adhering equally and properly to the bloek. 
By calcining the sulphate of iron, previous to its mix- 
ture with the decoction of galls, the subsequent, boiling, 
except for a few minutes, would be rendered unneces- 
sary, and the iron would become even more oxygenated 
than by the boiling. Some persons employ a portion of 
the colouring matter of logwood, conjointly with that of 
the galls, which renders the black more intense at first; 
but this effect, or addition of colour, will not be so per- 
manent, as the black resulting from the combination of 
iron with the soluble part of galls.' 

Some years ago, I purchased of a calico printer, pos- 
sessing great knowledge of the principles and practice 
of his art, the seo^t of a composition which he had 
employed with success, as a prosubstantive black, and 
which, as far as 1 can judge from experiments upon a 
small scale, deserved the high commendations which he 
bestowed upon it; and though I have never obtained the 
smallest pecuniary advantage from this purchase, in any 
way, I will here give the full benefit of it to the pub* 
lie. The following was his recipe, with some abrcvia- 
tions of language, viz. 

Take two pounds of the best mixed galls in powder, 
and boil them in one gallon of vinegar, until their solu- 
ble part is extracted, or dissolved; then strain off the 
clear decoction, and add to the residuum of the galls as 
much water as will be equal to the vinegar evaporated in 
boiling; stir them a little, and after allowing the pow- 
dered galls tnne to subside, strain off the clear liquor, 
and mix it with the former decoction, adding to the 
mixture six ounces of sulphate of iron; and this being 
dissolved, put to, it six ounces more of sulphate of iron, 
•after it has been previously mixed with, and dissolved 
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by half of its weight of single aqua-fortis; let this be 
stirred, and' equally dispersed through the mixture, 
which is to be thickened by dissolving therein a suffi* 
cient quantity of gum tragacantb, (of which a very small 
proportion will suffice.) Calico after being printed or 
pencilled with thb mixture, should, when the latter is 
sufficiently dried, be washed in lime water, to remove 
the gum and superfluous colour, and then either stream- 
ed or well rinced in clear water. 

This composition has not been found to weaken, or 
injure, the texture of calico printed or pencilled with 
it, and the colour is thought unobjectionable in regard 
to its blackness and durability. 

I ought here to mention, that when sulphate of iron 
is mixed with aqua^fottis, the letter undergoes a decom- 
position; the oxygene of the nitric acid combining with 
the iron, and raising it to a much higher degree of ox- 
idation; and that the result of these operations is the 
production of a fluid which has the consistence, and 
smooth appearance of oil, and which, (though the name 
may not be quite unexceptionable,) I will call a nitro- 
sulpliate of iron. I have, however, been induced to be- 
lieve, from several trials, that a better prosubslantive 
black than either of those here mentioned, or indeed 
than any other within my knowledge, may be formed, 
by taking a decoction, containing in each gallon the so- 
luble matter of two pounds of the best galls in sorts, 
and, when cold, adding to it for each gallon twelve 
ounces of sulphate of iron, which had been previously 
mixed with half its weight of single aquafortis, (of which 
one wine pint should weigh about twenty ounces,) and, 
by the decomposition just described, converted to the 
nitro-sulphate of iron just mentioned. By thus employ- 
ing twelve ounces of sulphate of iron, oxygenated by 
nitric acid, instead of six ounces of the latter^ with six 
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ounces of the green sulphate in its ordinary state, an 
improvement in the colour seems, by my experiments, 
to have been invariably produced, and without any 
corroding or hurtful action upon the fibres of the cotton. 

It having appeared to me, some years ago, to be 
highly expedient that the comparative degrees of stabi* 
lity and permanency^ of the black colours, which galls, 
m3rrobalans, sumach, and logwood, were capable of 
affordmg with iron, should be ascertained; and knowing 
that each of them, with certain proportions of this metal, 
was capable of affording a blacker and more lasting 
colour than with any other less suitable proportion; I 
projected and executed the following experiments, as 
being eminently adapted to manifest the truths which 
appeared so desirable. 

I prepared half a pint of a decoction of galls, which 
was made to contain the soluble matter of two ounces 
of the powdered nuts in sorts, and having ascertained the 
specific gravity of this decoction, I prepared a like quan- 
tity, and of the like specific gravity, of the decoctions 
of sumach, logwood, the fruit of the terminalia chebula 
of Retz, (or yellow myrobalans of the shops,) and also 
of the ash-coloured pear-shaped iruit, of another spe- 
cies of myrobalans, then recently imported from India, 
and which I take to be the terminalia belerica of Rox* 
bui^h^^. At the same time I prepared what I thought a 
sufficient quantity of the nitro-sulphate of iron, recently 
described, by mixing six ounces of the green sul- 
phate, with three ounces of aqua-fortis; and having 

* They could not have been the fruit of tiie phyUanthusein|)lica» 
as some pertont then supposed, because the latter is described By 
Loureiro as being three celled and two seeded, whilst the stony shell 
of the fruit under consideration, had but one cayity or cell, with a 
iingle kernel. " 
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|iroperiy thiclbaned the aeveral- decoctiona wHh equd 
porUans of gu a tragaomth, \ wiih a suitable glass mea^ 
sace, put iato each of them two drachms of the utro- 
sulphate of inm, and havkig mixed it equally, I applied 
a little of the five several decoctions, or mixtures, to^iite 
end of a long strip t^ white calico, taking five, strips for 
this purpose, and appropriatang one of them exch^veljr 
to each of the sevcnl Sections or mixtures^ Each of 
these Jir$t applications was followed by twenty-fimr 
others, all made in succession, but only after one scru- 
ple of the nitro-sulphate of iron had been addtod to each 
of the several decoctions, and well mixed with it pre* 
viously to any new applicatbn. In diis way, thirty 
scruples of the nitro-suli^iate of iron had been added at 
twenty*five diffisrent times, to eadi of the five mixtures, 
when the last application of each to the calico was made, 
and each strip, when dried, and properly cleansed with 
lime water, &c. exhibited the colour or efect of twenty- 
five several applications, all vnih4^erentmAi$ter€a9ing 
pr(q>ortions of the nitno- sulphate of iron. And as the 
Jint application to each of the five str^s contsuned only 
about one-fourth of that pcnrtion of iron which I supposed 
requisite to produce the best colour, so die lagt con- 
tained double that portion, by the subsequent additions, 
joined, to the continued abstractions of vegetable colour- 
ing matter, which these several applications required; 
and I was, therefore, certain, that diough the first ap- 
plication would contain too litde iron, and the last too 
much^ one at least of the intermediate ones, in each <tf 
the five strips, would contain the exact proportion re- 
quired to produce the best and most durable black, 
which that particular vegetable was capable of produdng 
with the nitro-sulphate of iron, (and probably the best 
which it would produce with any other preparation of 
that metal), and that by comparing together the best of 
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the several strips, I should be aMe to aweitain the de- 
sired truths. These several strips having been washed 
with soap and water, were fastened, by small tacks, each 
to a separate boards so that the same surface, fully ex- 
tended^ was constantly exposed to the sun and air, on 
the south $ide of my garden-wall, against which the 
several boards were placed during three summer 
months, in such manner that the portion of sun*shine 
upon each, was as equal as I could make it. 

Recollecting when this experiment was devised that 
that it might also be highly useful to ascertain whether 
the sulphate of copper^ so frequently recommended and 
employed for dyeing black with logwood^ was capable 
of producii^ with that wood» a colour as lasting as the 
blaok which it produces with iron^ I took an equal 
quantity of the same decoction of logwood, with whieh 
the niiro^sttlphate of iron was mixed in the pfeceding 
experiments and having thickened it also with gum tra-» 
gaoanth, 1 mixed wkh it two drachms oS powdeied 
sulphate of copper, and applied some of the miJctaiie to 
ana^ stt*ip of cotton, t6 which wete added twenty*foor 
other applications, each containing ah addition of one 
scruple of powdered sulphate of copper more than the 
preceding^ and this being dried, cleansed^ and wariied 
exactly like the other five strips, Was in like mflnner 
exposed by the aide of oab of them, ai and during the 
very same time^ 

The cotours of the several strips under consideration, 
being examined after having been thus dxposed, during 
three summer months^ those near the ntic^le of eiaeh 
strip were in general firand to be domparatively the 
moot, perfect, and to have suffered the least by this 
exposure. There wei'e in each strip three or fbur ftp. 
plioatioiis adjoknng each otfier; which, though made 
widi some dtfereAce in the proportiona of metal, had 
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prodaccd effects eqtudbf good; and thb fiict seemed to 
prove, that some small latitude or variation in that 
respect might be admitted, without harm. Of the mix* 
tares with iron, a ccHisiderable part of those in which 
that metal had been used too sparingly, were found to 
have produced colours which, though only brownish 
purples, or purplish blacks, had not greatly faded; whilst 
those in which the iron was in the greatest excess, were 
become rusty browns, but little better than iron moulds. 
Generally, however, the colours upon each strip were 
deficient either in blackness or idurability, according to 
the degrees in which they severally receded^ on each 
side, from the more central and perfect blacks. Those 
with some excess of iron had at first appeared more 
Uack than those with an excess of vegetable matter; 
but the latter proved more duraUe. 

When I came to compare with each other, the best 
colours in each of the first five strips, I found those 
fixmi galls, and from the fruit of the terminalia chebula, 
or yellow myrobalans, to be considerably better than 
any of the others, and so equally geodj that I knew not 
wluch to prefer. They were, indeed, but slightly injured 
by the exposure which they had undergone. Next to 
these were the best of the colours produced fix>m su* 
mach, and next after these, those from what I suppose 
to have been the fruit of the terminalia bekrica; the 
difference, however, was great between the latter and 
the colours finom the yellow myrobalans; which last, 
therefore, and the galls produced upon the same tree, 
ought, as I think, to be exclusively imported. The 
least permanent of the colours produced with iron, were 
those afforded by the logwood; but even the^ie virere 
considerably more durable than the colours which the 
same wood had afforded with the sulphate dT copper; 
which, by several comparative triak, I have found to be 
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more lasting upon cotUm than upon wool: and it is in 
consequence of the results of these several experiments, 
that I have endeavoured to discourage the use of suU 
phate of copper, or verdigrise, with logwood, in the 
black dye; and especially when it is to be applied to 
woollen cloth. 

From the experiments, of which I have just given an 
account, as well as from many others, I infer that twelve 
ounces of tlie sulphate of iron, converted into a nitro- 
sulphate, as before described, contain such a portion of 
iron as will prove most efficacious and suitable for the 
colouring matter of from two pounds and one half to 
three pounds of the best Aleppo galls in sorts, when 
they are employed to compose a prosubstantive black 
colour. 

In addition to this account of the uses and efiects of 
galls, sumach, myrobalans, ' and logwood, it may be 
proper that I should notice some few of the other vege- 
table matters which are capable of being employed with 
iron for similar purposes. 

One of these was mentioned by the late John Rhein- 
hold Forster, in a communication which he made to the 
Royal Socie^, in 1772, and which was published in the 
sixty-second volume of their Transactions; of which the 
following is an extract, viz. - 

'' The inhabitants of Mexico have but lately learnt of 
the inhabitants of California, the art of dyeing the deepest 
and most lasting black that ever was yet known. They 
call the plant thpy employ for that purpose cascalote; 
it b arboreous, with small leaves and yellow flowers; 
its growth is slower than that of oak: it is the least cor- 
rosiveof all the known substances employed in dyeing, 
and strikes the deepest black; so that for instance, it 
penetrates a hat, to such a degree, that the very rags of 
it are thoroughly black. The leaves of this cascalote are 
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N. B. A line betveen the aombers of two p^es which are not eonieeutiTe, indi- 
eales that the aobjeet la eMtfianed fren the fijraMrto the latter, through the intec- 
mediate pages* 

jAlCER RUBRUM, affords with iron a pure and perfect black for 

ink and for dyeing, iL 372. 366 
Adjective colouring matters, what they are^ i. 355 et seq. 
 Colours, causes which affect their durability, i. 356, 257. 

Alder bark, its use in dyeing, ii. 376. 
Aloes, a lasting purple dyed therewith, i. 314, 316. 
Alkanet, ii. 334. 
Alterants in dyebg, i. 355. 
Alum, its history and eztensiye utility, xy— xxvii. 
— — — mines at Tolfii, discovery and importance of, xxiv-»xxvi. 
, the first production of, in England, xxvi. 
, not decomposed by wool when dissolved and boiled there- 
with, i. 386—389. 
Aluminous mordant, how employed for East Indian calico print* 

ing, i. 363, 364. 
Alumine, acetate of, how applied in European calico printing, i. 

369,n.;ii. 131, 133—137. 
, how its acid is afterwards separated, i. 370, i). 
, advantages of this composition, L 371. 

, its history, i, 373—374. 

—————*— was not an East Indian invention, i. 374, 375. 
Alumine, a more copious precipitation of it necessary for dyeing 
linen and cotton than wool, ii. 1 10, 111. The use of gall 
nuts, myrobalans, sumach, 8cc. in promoting this preci- 
pitation, ii. 1 17, 1 18. Why its application primarily, and 
without colourbg matter, is most advantageous, U. 130 
and n. 
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Alumine, its effects when combined with different acids and alka- 
lies, ii. 119, 120. 
Amyris toxifera, or poisonous asb, its black juices i. 230. 
Ancbusa Tinctoria, ii. 234. 
Andeman Islandsy their dyeing wood, ii. 248. 
Anderson, Dr. James, his mistake respecting cochineal, i. 327^ 

328. 
Annotta, its history and nse, i. 208, 209. 
Areca nuts, their colouring matter and use in fixing colours, ii. 

276. 
Astringencj in vegetables, generally, but erroneously ^ supposed to 
indicate in them the property of rendering solutions 
of iron black, ii. 293, n. 294. 305«-308. 
Atramentum sutorium, ii. 320. 
Barbary, seeds from, for dyeing red, experiments with them, i. 

211,212. 
Barasat verte, or green indigo, experiments with, and conclusions 

respecting it, i. 197—205. 
Barwood, its uses in dyeing, ii. 25 1 . 

Bases to attract and fix adjective colouring matters, i. 254, 255. 
Why they ought to be applied btfore the colouring matters, i. 
255» 256. An illustration of their effects, i. 257, et seq. 
Beaujour, M. his account of the Grecian method of dyeing Turkey 

red, ii. 195, n. 
Beckman, his opinion concerning the alum of the Greeks and Ro- 
mans, examined, xv— xx. 
- — - ' '  scarlet from Kermes,! 292, 

293. 
Belcher, his account of the effects of madder upon the bones of 

animals, ii. 1 74, n. 
Bergman improves the theory of dyeing, xl. 
— — errs in ascribing the blue colour of indigo to iron, i. 146. 
— — , his method of dyeing black, ii. 346. 
Berkenhout, Dr., his method of applying the scarlet dye to cotton, 

i. 397, 398, and n. 
Berries, French or Turkey, ii, 80. 
Beithollet, his elements of dyeing applauded, xl. xli. 
' adopts the author's objections against the Newtonian 

doctrine of colours, i. 25, n. 
-— — supposes the sun's rays to injure colours only by pro- 
moting a partial combustion of them, i. 41—- 44. 



*- Objections to thb doctrine, i. 44-^48, 
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Bertbollet} his answers to the author's objections^ with the author's 
remarks, i. 49— -53. 

 errs in supposing that the first indigo employed in Eu- 
rope was brought by the Dutch round the Cape of Good 
Hope, i. 182—164. 

 i his commendation of tfie qucyrf4^^.^k> i^* 118. 

 errs in supposing that ink is black only because the iron 
contained in it is in the. state of a \>lack oxide, and the 
galls in that of carbon, and why, ii. 3 1 1—3 18. 

Birch, Mr., inrenu the barasat verte, &c., 1. 197. 203, 204. 
Bischoff errs in supposing indigo to haye befp unknown Xo the 
Greeks and Romans, i. 179— *1 81. . 
 , his account of the scarlet fnpm l^jermes, i. 293. 
Black dye, its theory, and the means l^y which it may be produced, 

ii. 291 etseq. ,, 

-— — may be dyed upon wool by an ftctyirnulaf^pn of yellow, red, 
and blue^ or of blue only, i« 173. ii.^291, 292, n, 
- dye, its similitude to ink in comp98j^on and theory, ii. S93 

«^seq. ....... 

 worn among the Greeka and Roni^sonly as mourning, and 

in sacrificing to the infernal .gods, ^. 339. , 
■■, Act of Parliament respecting the dyeing of it,,ii. 340. 

  dye, its application to w/ooj^,^d wqoUen cloth, iL 339— -347. 

  — -, causes of its supposed injury Ji^ styfis dyed with it, ii. 

341, n. 
— -.— — .-, its application t^ hats, ii. 344^ ^ , 

— ..» , its application to silk, ii. 34/;— ^350. 

I — , its application. generally to lin^];i and cotton, ii, 350— « 

354. , . 

, how dyed upon linen and co^on at Rouen, ii. 354. 

i yi apd at Manchester, ii. 2^ss^ 

356. 

, method of dyeing it recommended by M. Vitalis, ii. 355. 
 .   and by Hermbstaedt, ii, 

356. 



, prosubstantive for calico printing, different, and the be9t 
means of producing it, ii. 356—361, and 365. 

Black, an important experiment to ascertain the comparative sta- 
bility of this colour when produced by the different vegeta* 
bles employed lor that purpose, and its results, ii. 36 1—365. 

Black, sundry vegetables useful in dyeing this colour, and in mak- 
ing ink, ii. 365—367. 



^72 iit&8)t 



Black WaMil tf AlMriaii iU use in dJrMfig, iL »H« 

Blood, arterial, its fine vermilion colour produced by dtygeni i. 46. 
Blub, deriYation of the wohl) i. 94, n. 

-, several vegetable^ tot* dy^^ that cobur adj^cttVely, ii. 364, 

267. 
-, the dybing of it up6n #ool firt>ih lo)^odd justly pMhiWe^ 
ii. 343, 343. 
filue, ^ssian, seft Pms^Lan bhie. 
Blue, substazktive, see indigo and woad. 
Bon, M., his discovery 6f a silk from spiders' eggs, i. f 5, 1^6. 
Sonnet, M., quoted, L 3S. 

Brasii wood, its history, ii. 33:^-«-34f . Its name given to, and not 
derived firotn^ the country now called Bt^sil, ii. 33d— 
241. SolubUity 6f its tx>louring iiiAtter, ii. 343. HdW 
improved, ibid. Contains no tannid, ii. 343. Made yek 
Ibw by acids, purple by albdies, and coloutless by 
sulphuretted hydr6gen gas, ii. 243. Hotr acted upon 
by solutions of tih and of alumina, iS. 34il, 244. Its co- 
lour rendered more permanent by galls and arsenic^ 
ii. 344. How applied to dye wbdl and wodlen cloth, 
ii. 244—246, and to dye cotttiU, ibid. £flects of differ- 
ent bases and mordants npon its ctltout^ing matter, H. 
344 — 24t. Its fcolour nbt piiiserved by being oiverecl 
\rlthoil5,iL 24«. 
Brasilletto, or Jamaica red wood, ii. 250. 
r, or Bahama red wt>od, ii. 350. 
Broadcloth, effects of the Bt:arlet djreupon it» i. SS8. 
Buchanan, Dr., his account of the asclepias tingehs fiir dyeing 

green, i. 304. 
Buccinum lapillus, the author's elperiments tfttfeiHth, to produce 

and expl^ the pnyduicticm nf the Tynan pnr-^ 
pie, i. 108 — 115. 
"" ' ' " ' f its colouring matter remarkably demonstrates 

the influence of sol&r light, in producing cokmrs 
by separating oxygen, i. 59, 60. 
Buffalo's milk, how employed for East Indian calico printing, i. 

363. 
Butternut tree, the usie of its bark in dyeing, ii. 373, 8f 4. 
Cactus cochinilifer, &c. i. 306. 
Calico printing, illustrates the uses and eff^u of the bases of ad» 

jective colours, i. 356. 
 } Pliny's account of it as practised in Egypt) i. 257. 

The aft probably invented by the Hindoos, i. 358, 
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S«9. How ^tfactis^ bf tbem, i. S59— S66. Theory 
itf.itft difierbnt operatiooft, L 364, 365. The art 
graatly aimptified in Europe, i. 366. How practised 
in £ttn>pe, i. 366-— 388. ii. 130*^137. 
OttnodadiaiBtegrifblia, its juice gi?e8 a black suin, i. 330. 

1 deotata ) the juices of both produce permanent 
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-, punctuiita > black ataina, i. 831. 



Camwood, its hiatory and uses in df eing, ii. 350. 

Caneparlua, his mentioii of indigo, L 181 — 183, and of cochineal, 

1.306.331. 
■i^t r , hia account of writing inks^ iL 338*^337, and of black 

ht ataining linen, ii. 336. 
 i -i , hia method of reatoring the Uack of decayed writings, 

U. 336. 
Ctapod M., baa contributed to improTe the art of dyeing, xlii. his 
account of the preparation of wool for dyeing, i. 64, n. 
Hia error in suppoaing the bhie of indigo to depend 
on carbon,^U 146. His theory of the Turkey red dye, 
iL 198k-»^03. Hia obaervationa on writing ink, ii. 338 
*<«^8 1. Hia account of an ink which resists oxymuriatic 
aeid, a. 335, 336. 
Clnttoal, its existence as such nmturaUy^ first defied by the authort 

with facta id support of that deniaU i. 43. and n. 
Ch^i or chay root9(01denlandia umbellata,) its history, &c., ii. 31 1, 

313. How employed for Indian calico printing,!. 
364, 36^5, and fordyeing the Malabar red, ii. 3 13 
-—333; other experiments therewith, ii. 333-» 
335. Future importation* discouraged, ii. 336f 
337. 
Cheitoa, Dr., procures the buccinum lapillus for the author, i. 108. 
Chevreul, M., his error in regard to the extract of logwood, ii. 357. 
Chinese, borrowed the art of dyeing from India and Persia, xxi. 
Chlorine, i^sons for not adopting this name. Preface. 
Clarkson, Mr., his account of the African blue dye, i. 167, and of 

an African yellow woodi i. 306. Also of an African 
red djreing wood, ii. 35 1, 353. 
Cobalt, interesting changes of colour, of which the nitrate of it is 
auaceptible, i. 349. Lasting pink and rose colours given by 
it to calico, 350. RemaikaUe changes of colour, produced 
by heat upon the muriate of cobalt, i. 350 and n« 
Coccus Polonicusy its history and uses, i. 303. 
Coccus Poterii Sanguiforbae, its use in dyeing crimson, i. 303. 
  ' Uvae Ursi, ita use, L 304. 
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Cochineal} (coccus cacti,) its natural Ustorf, i. 305-*330. This in* 
sect mista|sen for a vegetable seed, I. 306. n. Does not 
deriye its colour from the cactus, i* 306. 323, et seq. 
Used to stain cotton, Sec. in Mexico, and there seen bf 
the Spaniards, i. 307. Erroneous opinions concetaiDg il# 
i. S07-— 309. Two sorts or rarieties, one called grana 
fina, the other grana S7ivestra,i.313. The Utter sent 
Linasus from Surinam and to the late Mr. EUb from 
Carolina, i. 310-^13. The fiormer oonTC^ed from 
Guaxaca to St. Domingo, by Thiery de Menonvilley 
who gave an account of this insect and its propagatioiH 
i. 314—320. Its different appearances, and howocca* 
sioned, i. 320—323. Amount of the annual importationa 
of it, i. 325—327. Grana sjrWestra, carried from Braaii 
to the East Indies, and there propagated, L 339, 330» 
n. Account of the true grana sylvestra, i. 322, 323. 
Cochinealj History of its application for dyeing, first in Mexico, i. 
331; and afterwards in Europe, i. 332, et seq. Discovery 
of the effects of a solution of tin in exalting its colours, 
ibid. Means and methods commonly employed to dye 
scarlet with cochineal, i. 333—339. Account of an error 
which has long subsisted on this subject, i. 333. Its de- 
tection by the author, i. 352—^54. Since acknowledged 
and retracted by Berthollet, L 354, n. Means and me- 
thods suggested to imfirove and lessen the expense of 
the scarlet dye, with experiments for that purpose, i. 
339—368. 
 effects produced u\ion its colouring matter, by comluna- 

tions of tin with almost all the acids, i. 368—388. And 
with almost all other metallic and earthy bases, i. 389— 
393. 
 ) its use in dyeing silk, i. 393 — 395. The greater afi&nity 
of its colour for wool, i. 393. An illustration of this by 
Dufay's experiment, i. 395, 396, n. 



, the application of its colour to cotton upon a basis from 
tin, i. 397—399. And upon that of aiumine, i. 400— and 
upon that of iron, ibid. 

, application of its colour prosubstantively to cotton, i. 400. 
And for staining leather, i. 401. 
Coeurdoux, his account of Indian calico printing, i* 359. 
Colours, applied by mankind first to their skins, and afterwards to 
their garments, Intr. xiii. 
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Colours, distSnction between the substantive and adjective, Intr. 
xiv. Importance of alum in fixing the latter, xv. 

Colours, Newtonian Doctrine of, examined and partly rejected, i. 
1—23. 

Colours of bodies, proved not to depend on their densities, nor the 

sizes of their parts or particles, i. 9—23. Nor 
upon their inflammability, i. 23—26: but upon 
certain affinities or attractions between these 
bodies and particular rays of light, i. 25; which 
affinities are greatly influenced by the addition 
or abstraction of oxygene; which addition or 
abstraction is often determined by the action of 
solar light, i. 25, 26, also 61. Instances and 
illustrations of these facts in nitric and nitrous 
acids, i. 27, 28: in the oxides of metals, i. 29 — 
32: and in various changes of colour produced 
> in animal and vegetable matters, some by addi- 
tions and others by abstractions of oxygene, i. 
32—38. Theory of these opposite efiects, i. 39 
«— 41. Defects of Berthollet's doctrine on this 
subject, i. 41— «49. Other facts opposed to his 
doctrine, i. 53 — 59. Conclusion, i. 59 — 61. 

Colours, substantive from minerals, accounts of them, i. 233— -252. 
, compound, observations upon the dyeing of them, ii. 282, 
283—289, 290. 

Colouring matter, definition of it, i. 82. Its peculiar chemical pro- 
perties, i. 82—84. Differences between simple 
colours and those which are compounded, i. 85, 
86. Division of colouring matters, and defini- 
tions of the substantive and the adjective, i. 86 
—88. 

Colouring matters, the different degrees of attraction exercised 

upon them by alumine,* illustrated, i. 276—278. 

Colouring matter, the term strictly applicable to that part of gall 

nuts, which blackens the solutions of iron, ii. 
306. 

Colouring matter, capable of rendering solutions of iron Mack, itf 

frequently, but not constantly accompanied by 
tannin, ii. 306. 

Convolvulus, a species of, for dyeing red, ii. 236. 

Copper, its brownish red oxide fixed on calico, i. 238. Substantive 
green afforded by copper to cotton and wool, i. 228, 239. 
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Copp^ri the pnumte o^ and the fixing it« colqar permaneiitiy OQ 
cotton, first discovered by the author, iu 68«— 70. 
 1, its oxide used as a basis for dyeing yellow, u. } 13.J 
Coppier, quoted, respecting gardenia genipa, i. 190. 
Cotton, compared with silk and wool in regard to its stnictiire $sd 
attractions for colouring matters, i. 63, 63, and 80, 81. Di^ 
fenent species of planes producing it, i. 76—78. Its history 
ancient and modem, L 78, 79. How to prepare it for dye- 
ing, i. 31* 284; also ii. 1 1 1. 
Cotton, derivation of its name, i. 78. 
Cotton, wove or spun, how impre^^ted witfi die aluminous basis, 

i. 284, 285. 
Cudbear, see lichen tartareiis. 

Damboumey, his recueil de proc6d6s e( d'experiences sur les 

teintures solides, ^lii. 
  , his account of a beauUiiil green from sulphate of in<' 

digo and quercitron bark, ii, 104« 
I I , his method of fixing a purple colour from logwood, 
iL 263. 
Davy, Sir H., his supposed new metals not admitted as suchi Pre- 
face. 
, quoted concerning the efiects of light, i. 40, 41. 
, his opinion of the oxy muriatic acid noticed) i. 6^ S6. 



^ his experiments with mimosa catechu, ii. 295, 2M, 



n. 
Decroizilles, his account of the process for dyeing a lasting puq^e 

from logwood, ii. 260-^262. 
Delaval, his doctrine of the supposed agreement between the spe* 
cific gravities of metals and their colours, refuted, i. 9-^23. 
-— ^o— « quoted, concerning the production of ink and a black dye, 

ii. 346. 
Dufay, M., his labours beneficial to the art of dyeing, xxxvii, 

, his experiment to prove the greater attraction of wool 
than of cotton for the scarlet dye, i. 62, n. 
Duhamel M ., his discovery of the/^t^f^^ttra on tlie coast of Provence, 

i. 105. 
 . , his experiments therewith, i, 105, 106. 

Du Pratz, his account of a wood affording a substantive yellow 

dye, i. 207. 
Dutertre quoted, respecting gardenia genipa, i. 191, n. 
Dyer's broom, (genista tinctoria), ii. 81. 

Dyeing of madder and other colours upon calico, printed with the 
acetates of alumine and iron, how performed, i. 280-^282. 



v 
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Dfenig^ or staimag^- woollen cloth topically or partially) how pcr- 

formedy i. 383. 
Pymock, Mr., his acarlet cloth noticed, i. 67. 
Ebony, the green, its use as a yellow dye, ii. 8a 
Eclipta erecta, used to blacken human hair, i. 331. 
Erica, or heath,^ different species of, for dyeing yellow, il. 81. 
Fabroni, his account of a purple, dyed from the al6e plant, i. 3 14. 
Fuihame, Mrs., her experiments to revive gold, when dissolved and 

applied to silk, i. 341. 
FuHbg of cloth, explained by Sir William Petty, i. 65; and by 

Monge, L 66. 
Fustic, old, improperly so called, see moms tinctoria. 
Fustic, yoong, so called, ii. 75. 
Galium, the roots of several species of it, dye beautiful red colours, 

a. 337^330. 
Gall Nuts, so called, their history, ii. 379. Nature of their co- 
louring matter, and its effects with several metallic 
bases, ii. 379^38 1 . Effects resulting from a mixture 
of iron filings with a decoction of them, ii. 313, n. 
and 314. Their colouring matter strangely over- 
looked, ii. 309. Not discoloured by white muriate of 
iron, ii. 313, 313. But with the latter instantly made 
black by nitric acid, ibid. Their origin, unfavourable 
to the notion of any considerable difference between 
their colouring matter and that of the oak, excepting 
its greater purity and concentration, ii. 304. Their 
colouring matter intimately united to their tanning 
principle, perhaps identified with it, ii. 309, 310. 
Gallic Acid, an artificial production or modification of the acid 

which causes the acerbity of many vegetables, ii. 
303-— >305; it blackens solutions of iron only, by re- 
taining a portion of the colouring matter of galls, 
ii. 309. Applied to silk or cotton, it does not enable 
them to become black with solutions of iron, iu 
308. Observations upon the effects of Scheele's pro- 
cess for procuring it, ii. 310. 
Gardenia aculcata, or indigo berry, i. 195. 
  .florida, employed in China to dye scarlet upon cotton, i. 

311,313. 

f genipa, its natural history, i. 188. Curious facts respecting 

the blue stain produced by the colourless juiqe of its fruit, 
i. 189, et seq. Employed by the tribes of Brasil and Gui- 
ana to paint their skins, as the glastum or woad was by 
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tiMi Bffit)9iMi iUd.; md »lio t0 pbjrtikksy i. Ifll, a. Va- 
rious experiments with the fruit of Ihis tNB» L 193«-195. 
Genipa Americana, Lii|n., tee gaffdeok ganipa. 
Gmelioy stains silk of a coppar cokmr by aittala of «iai»itff t i. 

247, n. 
Gobelinst MM., their method of djneiiig blacky iL 99 19 S93. 
QqU, a solution of it applied to ailk and mualhiy deosldhtedv and 
made purple by the ann'a rsfs, i. 340, 341. The pmpia ozidB 
of g^old, or purple of Cassiusi resaUa finm a aiavlar deoxida- 
tion, produced by muriate of tin, L 339. 349. Maaaa OMplay- 
ed by Mrs. Fuihame and Count RuasfiN^ to reviTO this metal 
from its ostdes or salutionB, i. 841. Hoar to gild ptanta of 
lancets and silk by some of these aseaoa, L 343. Other maans 
by which the author haa fixed variaaa heaatHM aad durable 
purples on silk, linen, and muslin, from aoluiieas of gold, i. 
343, 343. 
dolden rod, Americaa, its use for dyeing yellow, ii 31. 
<ffordon. Dr. Cuthbart, the name o£ cudbear derived from his 

christian name, L 333. 

•«»•.• — H I , eadeatoom to pnMnate the use of galium 

▼etaas hi dyeing, iL 33a. 
fj^reen colours, how djred, ii. 385, 386. 
Green in^go, i. 196, I97i see also faarasat Ttrte* 
HatcheU, Mr., lus analysis of stick lac mentioaed, ii. 16, and n. 
Haussmao, M., givea a violet coloar to silk, froaa solutions of gold 

and tin, i. 348. His bbservatians concerning iadigo, 
i. 155, 157,159. 
Haaluns, Sir Christopher, errs in supposjag that tia was employed 

to fix the Tynan purple, i 95^ o. 
Hellebore; three*lcaved, for dyeing y^low, ii. 88. 
•Uellot, hie An de hi Teinture dca lainas, kc, a good practical 

tueatise, i. xxxviii. 
  ■■* errs greatly in regard to the theory ef dyeing, xxxviii. 

>, hia observations respecting the Uaek dye, ii. 34 1 • 

Hemlock spruce, the use of its bark for dyeing, iL 373. 
Henry, Mr^ his valuable commanicatioa ta the Manchester So- 
ciety, on dyeing, noticed, xl. 
 , erred in supposing that the acetate of ainmiae was 
an Indian invention, L 274, V5. 
' I aad in supposing that nitric add was na o esaa iy 

to dye scarlet, L 399. 
Hermhstaedty his method of dyeing black oa cotaon, iL Si6. 
Herodotus, his account of cotton^ i. 79, n. 



HencheU quoted^ respecdng the eomposHion of the idkr rays, i. 39^ 

HtftuCi Mr., Ms oomminitcaitioo to Ihe Earl of Bsckifighamshire, 
ecMBtnmg the Midabsr red^ with obseTtatiotfis there- 
OB| U. 818— SfSS. 

H^^s, Dr.y hia miilake retpecttog Ihe baraMt Tana, i f 03. 

Hunter) Mr., hia accomt of the Bengal method of dfeisg redfran 

morinda citrilbUay it. 331-^33. 

Hydraatia cftnad^nsia) for djrefaig yellow, tL 83. 

IndigOy made coloutiesa by raeana which * deprire it of okygen^ i. 
46* 136. itiid 160. Aflbrda a algnal pft>of and illustration of 
the dependaAce Of evriours vpon prcdse portiona of oxygeiri 
i. 59. la the most extraordinary and useful of M dyeing 
dnigs^ I. 1S3. Varioiis i^anta pfodoekig it, i. 139. 137, IM. 
Means employed by different nati<»is to rendei* the juicea 
of these plaBtabiue, i. 133, 194^ And n. 

Indigo, in a dry solid fonn> first produced by the Hindoos, i. 195^ 
Cooriata of a peculiAr matter or basis, whieb, though with- 
out colaur, becomes yellow^ green, and blue, by increased 
portions of oxygen, i* 160; and when made blue, by being 
saturated therewith, it is Inaoluble, without either a pre vioua 
separation of oxygen, or a destructive operation, i. 136, and 
146, 147« This basis is formed by secretory organs, pecii» 
liar to certain plants^ L 1316. Theory of the production of 
indigo, iMd. Effeeia of an application to cAiko, of the tm/^rr- 
mented juice of the indigo plant, i« ibid.; and of drying it 
by expoaure to the aun, i. 137. Different methods of ex- 
tracting the juices of indigo plants, and obtaining indigo 
firom them, i. 138-^-139. Appearances and effects of the 
fermentation of these plants^ i. 139-^131. Means of preci- 
pttalfaig indigo, when CMmed by fermentation, and the 
oxygenation of its basis^ i. 133, 133, n. The formentatbn of 
indigo plants how be^ conducted, i. 133, n. The precipita- 
tion of indigo obstruoled 1^ carbonic acid, i. 134. Juice of 
the indigo plant does not become blue if secluded from 
oxygen, i. 135— » 137. Advantage of obtaining indigo by 
'acidding, rather than by fermenting the plants, i. 136, 137, 
n» Their fermentation accompanied by an absorption of 
oxygen, i. 137, 138. Notice of samples of indigO) produced 
by different ways and means, and sent to the author by Dr* 
Roxburgh, i. 138, n. His discoTery of new plams ailbrding 
indigo, i. 139, 140. Indigo obtained firom plants not belong- 
ing to the genus indigofer»,i. 140^143^ 
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Indigo, observatioDS on its differences in regard to specific graYity, 
colour, &c.y i. U2, 143; and on the means of ascertaining 
the comparatiye values of different sorts, L U3, 144. Ana- 
lysis of indigo, i. 144—146. Is distinguishable by emitting 
when ignited, a beautiful pur|»le, i. 145. 
, different ways and means for rendering it applicable as a 
dye, or useful in calico printing, i. 147— 164« New means 
to dissolve it, discovered by the author, i. 159. 161, 162, All 
the means of dissolving, oolly bring it back to a state of 
partial oxygenation, as in the fermenting vat, u 166. 
, sulphat o^ observations respecting it, i. 168, et seq« By 
accumulation, it dyes an intense black, i. 173. 
, means of dissolving it most beneficially for Saamn blu^, u, 
171, 172* 
 ,the causes of its variations of colour, i. 175—177. 
•«— is decomposed, and its colour destroyed^ by nitric acid, u 
177. Is not soluble by muriatic, citric, tartaric, phosphoric, 
or fluoric acids, i. 178. Produces a fine yellow, if dissolved 
by a mixture of sulphuric, nitric, and muriatic acids, ibid« 
Is soluble by muriate of tin, though not by muriatic acid, 
and why, ibid. 
I , additions to its history, i. 183—187. Used by the Greeks 
and Romans only as a paint, i. 180. 

, great and increasing imporutions of it from the East In- 
dies, i. 185, 186, n* 

, was probably invented by the Hindoos more than 2Q0O 
years ago, i. 186, 187. 
Ihgenhouze, Dr., quoted, i. 33, 34. 
Ink, Chinese, whence obtained, ii. 324— .326, n. 
^— , from iran and galls for writing, theory of its production, ii. 
293, et seq. Its black colour erroneously considered as insepa- 
rably connected with vegetable' astringency, ii. 393, and n. 
The author's communication to the Royal Society on this 
subject, ii. 294. 299, 300. 
Jnk, instances of vegetables, which, though highly astringent, are 
incapable of rendering solutions of iron black, ii. 294, n. 395t 
296. And of vegetables not astringent, which produce black, 
ink with iron, ii. 297, n. 
Ink, the author ^r«^ produced it by a direct mixture of iron-filings 
with a decoction of galls, iL 298, 299. Advantages and defiects 
of ink so produced, ii. 300—302. 
— , galls do not produce it by bringing the iron into the state of a 
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black oxide, and by being also brought into the state of ckar-' 
coal, as BerthoUet supposes, ii. 3la->«.3l8. 

Ink, the blackest is product by iron highly oxygenated, ii. 3ll<^ 
314. 

, loses its blackness when deprived of a part of its oxygen by 

sulphuretted hydrogen gas, ii. 317. And regains it by absorb- 
ing oxygen, ibid. 

Inkf Ibr writing, bow named by the Greeks and Romans, ii. 319. 
Composed of lamp black and a mucilage of gum, ii. 382. Which 
was gradually laid aside for the ink of the modems, ii. 323. 
Various means and proportions for composing the latter, sug- 
gested by Caneparius, ii. 323, 324, and by the late Dr. Lewu, 
ii. 327. Also by Chuptal, with the author's observations and 
improvements, ii. 327— -333. 

Ink, from iron and galls, its disposition to become mouldy, ii. 333. 
How counteracted, ii. 334, 335. How its bladmess may be re- 
stored to old Mrritings, ii. 326. 

Ink, composed by Chaptal, to resist the ozymuriatic acid, ii. 335, 
336. 

Ink, an indestructible one without iron or galls, invented by the 
author, ii. 337. Other inks^ without iron or galls, noticed, L 
231. ii. 338. 

Iron, the great affinity of its oxide to cotton, L 233. And to oxygen, 
i«234. 
•> solutions of this metal, employed to dye calico substantively 
i. 234, 235. How appUed for this purpose by Chaptal, i. 235, 
236, and n. And how at Manchester, i. 236. 
, dissolved by muriatic acid, stains cotton of a yellow colour, 
which gradually changes by absorbing oxygen, i. 237. 

Iron, acetate of, how prepared for East Indian calico printing, i. 
261, 262, n. The knowledge and use of it borrowed by Euro- 
peans, L 278. How prepared and applied by the latter, i. 279. 
How calico printed with it, is cleansed, i. 280. Also, ii. 135-^ 
137. 

Iron, advantage of applying its oxide separately, and before the ve- 
getable colouring matters, to linen and cotton, in dyeing them 
black, ii. 35 1. 353, 354. 

Iron, its oxide much less corrosive when obtained by sulphuric^ 
than when obtained by nitric acid, ii. 352, 353. Is most effi» 
cacious in the production of ink and in dyeing black when 
highly oxygenated, ii* 313, 314. 331. 357. 

Iron, pyrolignite of, L 235, 236. 280. 



Itatii tinctonay (wotd iteity) dtflhrtoft modes of fitt«iettfenl§ and 

obtataiag iti cofoar^ i. 133. 

> indigo abtaiiiod ftoM it ia France^ i. isa» ia4» ■• 

Ji^khi Alba^ or American Uiccory, its use in d^eingi li. Hlf 164. 

nigra oblonga. See black walmit 

I  ob&oQga aliMu Sea buttarmit. 
Kermesy their histcfTj, L 392, et seq. Were emplojed bjr (he Phce- 
nidMis to dye the fine ttdf ^hiek was atenrards ealled 
9iarhfi i. 393* Hoiw denonriaated by the Hebcvws» Greeksi 
and Romansy i. SftS, 294. Pliaj'a aecount of tfaea^ L 394, 
395. Were apimprkfeed to 4je tbe am|mal rabes, 1 394. 
And ^rodoeed the acarlat in wfaieb Jeaaa was inisHed, i. 
394. Skf John Chardin'a acooant of their pcodaelioii and 
use in Media, i. 396, n. Their nane derived from the 
P4vsMn ktrmf signifying a woraa» ibid. Origin of the tefiis 
ssarlet, L 396» 397« Chsfital'S a csoi sac of these inaoota, i. 
399, 300. Their colour ejttraneif durable, i aoo. Was 
ialiod Fttutimn •atfieh after that (nun cocUneal upon a 
basis from tin liad been discorered, L 300. Hellot's ac- 
count of the psocess far dyeing Venetiaii scarkt, 30 U 
The anthor'a experinieats iritb them, i. 301, 3CKS, 
Kerr, Mr. his account of lac, ii. 3—4. 

Lac (coccus lacca), its Idstory, ii. 1—10. Eitracts of the cdoufing 
matter prepared in Bengal, and committed to the author foe 
trial, ii. II— U. Hence the origin of lac lakty ii. 15. Analy- 
sts of Btick lac, ii. 16. The insecu and their eggs, neariy aa 
rich in colouring matter aa cochineal, iL 17. The difficulty 
of obtaining it by reason of the re^nous cells in which they 
are contained, ii. 17, 10. Thdf eotouring matter bdicTed in- 
capable of affording scarlets equally bright with those of co- 
chmeal, ii. 19. This proted ti> be an error, by an experiment 
winch the aothor made at Wandsworth, on dz pieces of cloth 
belonging to the East India Company, ii. Sft, 39. 
Lac, its colouring matter, found by the author capable of dyeing 
colours neariy resemb&fg those of cochineal, with the advan- 
tage of being more durable, if. 13. Ways and means pro- 
posed by the author, on the ground of ezperim^t, to render 
this matter a beneficial substitute for cochineal in Great Bri« 
tain, ii. 37-^1. Means fiMr obtaining the.utnmst lustre and 
and beamy in the searlet dyed hom tec, ii. 43. Colours which 
it affords by different bases and mordants, iL 43, 43» 
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JUc l44^^ first tried by 4br piMter 4ili^«9, ii. n,i3.Iit advw^ 
tages and d^^K^ta, ii* 15. U^w ^qmm^oif propftrcd, iL 
I9^2\i «nd n. lmp9Ftwi bfotfiti of a lew objectioQ^ 
abte wtiactiM) «»f the cokniriiic vialter of lac, ii. 34. 
HmM aii£^sle4 and ewplofed by ike author to ptxH 
diice aiicb estiactioBf ii* ai--*9$. Ejcperimenta made 
at tlie dcaim pf a Coouvutfee of Dlreeipni of the Eatt 
India Comi^Aiiirt wilh eiich extracta, ii. SS^^^l. Causea 
of cheir partial liwliupe» ii* 31—^5. 

l0C lakfit iu defecia in a ooqaiderable degree obwaled, by very 
miouie meekanieAl diviaienb ii. 95, 36. Haa been adran- 
Ugeooaly employed m ^eing the Company's scarleia, 
since the author's succcaafiil experiment at Wanda- 
worth* ibid. 

Lavmsier, his doctrine concerning charcoalf reftttedi i. 43, n. 

Lawsonia ineriMSf (Htone ^f the Amb%) an account of it, i. 310* 

the aKHhor'a evperinsenta vith it, i. 3 u. 

Lead, acetate of, ila Importence ia calioo printing, L 366. Hoar pro- 
pared and applied, L 367. 

I^ead, its oxido wilJi lime, blackeha hair -and weol, i. 351 . 

XxGouk do Flais, Ua etrev coooeming ehay root, iiL 336. 

Lemnitta* a physician of Zealand^ first notioad the red cokmr ghrea 
by madder to the bones of animals, ii* 173, n. 

Ltfwis, Dr., certain BiSS. snppoeed to hair* been hia» notseed* L 
156, n. 

  1 .1 M > ■, hia obaervnliona aaapectin'g ink* ii. 337* 

-— * and respecting the bhick dye, iL 347— 
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Lichen, difibrentapocieaoi^lbr dyeing pnrple, 1.31 8, etseq. Means 
of applying assamooia lo efolre and raise their colour, u 
330, 331* JBotter aaeaoa soggeated, i. 334. Defects of their 
colour, i. 335. Oxygen, aa wtXk aa ammonia, necessary to 
its production, L 336. 
light, solar, ka eAcIa in producing or chaaf^ng the cobura of 

animal, vegetable, and mineral substance^ i. 36-« 
33* 34, 35* 37, 38. 99, 100. 103. 109, 1 10. 340, 341* 
 > ESficta of the diffsrently cokmred rays upon muriate 

of siifor, L a n I 1 4 0* 



II I ^ i II III. I l y III Mil I I upon the pufplcof 

the buccmum lapillos, i. 1 13, 1 14. 
{^inen, resembles cotton in its affinities to different colouring mat<- 
rersj and its preparations for dyeing, i. 8 L 
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ly woTe or spun, how prepared for djreingy i. 384. How fan- 
pregnated with alomiiie, i. 8849 385. 
Logwood, its denomioations and history, iL 353p-^55. Nature and 
properties of its colouring matter, ii. 355— -357. Colours 
dyed from it, with different bases or mordants, ii. 358— 
360. Prune de Monsieur, and other purple and violet 
colours, how dyed from it, ii. 880-~363. Effects of vari- 
ous metallic and earthy bases on its colouring matter, 
ii. 363-i^366. Its colouring matter proved to be less dura- 
ble on the basis of copper, than of iron, ii. 363-— 36$. The 
blue which it affords, with a basia of copper, is more 
fugitive upon wool or cotton, and, therefore, justly pro- 
hibited, ii. 343, 343. 
Logwood, prosubstantive blue and other colours, afforded by it upon 

calico, ii. 365, 366. 
Lombardy Poplar, yellow colour dyed from it, ii. 81. 
Loureiro, his mention of a plant which dyes green, i. 196, n. 
Maclacbkn, Mr., his account of the Coromandel red from chay rpot, 

ii. 318. 
Macquer, his treatise 00 the dyeing of allk, noticed, i. xxxix. 
Madder, (rubia,) supposed by Virgil to colour the wool of sheep 

feeding upon it, i. 68. Its different species, and 
their history, ii. 165, et seq. 
Madder, Dutch, (rubia tinctorum,) long cultivated in iSealand, ii. 

165. How prepared there, ii. 166, 167. .. 
) different colouring matters afforded by it, ii. 167, 
168. Their different degrees of soiubility by 
water, ibid. Means and methods of dyeing wool 
and woollen cloth therewith, ii. 169—176. Effects 
produced upon its colouring matter with different 
bases, ii. 175. Its affinity to wool, ii. 173. Colours 
the bones of animals eating it, ii. 173, 174, and n. 
, its limited use in dyeing silk, ii. 175. 
, its|great utility in dyeing cotton and linen, ii. 176. 
How applied in calico printing, ii. 176—180. Dif- 
ferent methods of employing it for dyeing cotton 
and linen generally, ii. 180—133. 
Madder, Turkey, (rubia peregrina,) its history, ii. 183, 184. It^ 

application for dyeing the Turicey red, ii. I85 
.«— 308. Theory and different methods of com- 
jnunicating the Turkey red dye, ii. 185-<^302. 
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The author's obfterrationa and experiments in 
regard to thb dye, ii. 302««-30a. 
Mahogany tree, the use of its bark for dy^g, ii. 273. 
Manchineel tree, its acrid juice gires a black stain, i 33 1. 
Manganese exhibits various cok>urs with water of different tempe- 
ratures, i. 13. 

, the sulphate of it, imparts lasting colours to calico if 
impregnated with deoxygenating matters, i. 349. 
Manganese added to sulphate of indigo, instantly destroys its colour, 

i. 173. Explanation of this fact, ibid. note. 
Mangrove tree, (rhizophora) history of it, ii. 268, 269. Uses of its 

bark in dyeing, ii. 269— 27 1. 
Manjit*h, or mungeet, a species of inibia, ii. 308, et seq. 
Maple, the scarlet flowering, uses of its bark in dyeing, ii. 272. 

366. 
Mazeas, TAbb^, quoted concerning East Indian calico printing, 
i. 259. 
I his experiments and reasonings in regard to the Malabar 
and Turkey reds, ii. 213 — 215, n. 
Mercury, its oxides relinquish oxygen so readily, that stains given 
by it have soon disappeared by a revival of the metal, 
one instance only excepted, i. 346 and n. 
Metals, (properly so called,) their oxides, so far as they have been 
tried, were all found capable of serving as the bases of ad- 
jective colours, and some of them of also giving substan- 
tive colours, i. 252—391. 
Mimosa juliflora, affords good ink, ii. 338. Used in Mexico for dye- 
ing black, ii. 366. 
Mordants, origin and application of the tenn,i. 354, 355. Methods 
of applying them in calico printing, i. 368, 369; 279, 280; 
also ii. 130, 131. 132—135. And of afterwards removing 
their superfluous parts by cleansing, &c. i. 269, 270. 
280; alsoiL 131, 132. 135—137. 
Morinda citrifolia, a substitute for madder in Bengal, ii. 230. Me- 
thods, of employing it, ii. 232, 233. The au- 
thor's experiments with roots supposed to 
have been taken from it, ii. 233, 334. 
Morus tinctoria, or dyers' mulberry, improperly called old fustic, 

its history and uses in dyeing, ii. 77-79. Means 

employed by Chaptal to improve its colour, ii. 79. 

Myrobalan tree, (terminalia chebula,) its fniit used in East Indian 

calico printing, i. 260 and n. They produce a full and 
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lasting black with iron, and a yellow with aluniy i. 361, 
n. also ii. 377. Eaqieriment made with them, ii. 361, et 
s6q. 
Newton, Sir Isaac, his doctiine of light and- colours, as dfittretod 

in the second book of his Opdes, admitted, i. p. 
1 — 3. His opinion that die colours of bodies 
depend on the sizes and densities of Iheir parts, 
contested, i. p. 4-«-33. 
Nicaragua, or peach wood, its history and uses in dyeing, ii. 349. 
Nickel, a green colour produced by its hidrated oxide, i. 351. 
Nyctanthes arbor tristis affords a beautiful orange dye, i. 308. 
Oaks, American, (not including the quercitron,) for dyeing, ii. 373. 

' , Michaux's history of them, ii. 88, n. 
Olive green colour, several vegetables afford it with iron, ii. 380, 

' 381. 
Olla, consisting of calcareous earth and soda, employed in Indian 

calico printing, i. 363. 
Orange colours, how dyed, ii. 384, 385. 

Orchall, (Lichen roccella,) its history and extensive employment 
in dyeing by the Greeks and Roroans>i. 316^-318. Me- 
thods employed by the modems to produce and apply its 
beautiful colour, i. 319, et seq. See also Lichen. 
Oxygen, powerfully influences the production and changes of co- 
lours, i. 14, 15. 27 — 39. 46^ 47. 59, 60. 
Oxymuriatic acid, its effects upon colours are not an i^idication or 

measure of those which atmospheric air would 
produce upon them, i. 51-^53. It destroys co- 
lours by a peculiar agency not resulting from 
oxyjy;en, i. 56. The author's experitiients there- 
M'ith, i. 57—59. 
Pallas, Professor, quoted concerning the dissolution of indigo, i. 

162, n. 
Papillon, Mr., his process for dyeing Turkey red, with observa- 
tions upon it, ii. 185—195. 
Par&guatan bark, its use in dyeing, ii. 378. 
Pcrcival, Dr., fulled in attempting to dissolve iron by a decoction of 

gnlls, ii. 399, n. 
Petty, Sir Wm., his apparatus to the history and common practices 

of dyeing, noticed, i. xxxr. 
I^cysonnel, Dr., his account of naked snails affbrding purple, i. 1 19. 
Pinus abies Amencana, see Hemlock spruce. 
Piso. quoted, respecting gardenia genipa, i. 190. 
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VUI&M4 eofcHiri afforded by it, and pavticularly a durable blood 

cokNUS discovered by the author, i. 347) 248. 
Plioy) quoted, mpeeting barbarous natioiis who painted their skins, 
Lxiii.} and the ^Eolours dyed by the transalpine Gauls, xiv. n.; 
also concerning the Seres and their cotton, i. 69; and con- 
eeming silk and silk worms, i. 69, 70; and the cotton of Up- 
per Egypt, !• 76) also concerning the Tyrian purple, i. 90 — 
94. 97.; and concerning indigo, which he aptly distinguishes 
by its beautijul ^ur^ie amoke, i. 1 79 — 1 8 K 
Pliny*8 account of Egyptian cailco printing, i. 357, 358, and n.^ and 

ofinkyii. 319—333. 
Pttmer*s obser^adons on Saxon blue, i. 173; and en the dyeing o^ 

black, ii. 343, 844. 
Poivre, his mention of a green indigo, L 196. 
Folwhele, Mr., his extravagant notions concerning the Tyrian pur- 
ple, I. 95, 96, n. 
Polygonum, several species of it for dyeing, ii. 366, 367. 
P^sep, Mr., a <peciiAOn of green indigo given by him. to the au- 

titov,i.J96, 197. 
Privet berries^ their eolottring matter, ii. -377. 
Proeopitts, quoted, reapbcting silk, i. 78. - 

Prussian blue, its discovery, Sec. ii. 45. Means and methods of 

producing it, ii. 45, 46. Its' colouring matter im- 
properly called Prussic add^n. 47. Discoveries of 
dchej&le, Berthollet and Proust, respecting it, ii. 
» 4ff, 48. Sc^tibtlity of its colourable part by'potash, 
soda, and ammonia, and by their carbotmt<^^ which 
' last also dissolve so liluch iron, that a tilUe colour 

. . may be reproduced iby any of the acids, ii. 48, 49. 

But caustic alkalies only dissolve so much iron as 
is necessary to enable the red oxide of that ineial 
to repvodttce the blue colour, ibid. Pure colour- 
able matter, or simple Prussiate, first obtained by 
Scheelc, ibid. This is easily decom[^ose(1, unless 
united to so much black oxide of iron as will con- 
vert it to a colourable but colourless Prussiate, ii. 
50. The latter mixed with green sulphate of iron, 
becomes blue only when it has absorbed or ac- 
quired oxygen, ii. 50, 5 1 . Curious illustration of 
this fact, ii. 51, 53. 
Prussian blue, its unequalled beauty occasioned the endeavours 

of Macquer, Menon, Roland, d'Apligny, and 
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BertlioUet to employ lhi$ colour in dyeingy iL 5S 
^^57* Observations on these endeavours) with ex- 
periments hj the author, i. 57-— 59. He discovers a 
mistake made by Bertholkt) which the latter ac- 
knowledgeS) L 60, 61. * 

Prussian blttey beautiful green, dyed from it and from quercitnHi 

bark upon woollen cloth, with a fine illustration of 
the elective attractions of bases for particular co- 
louring matters, ii. 61 and n. Other experiments 
to ascertain the a£Binities and effecu of Prussian 
colouring matter, ii. 64«»67. 
Prussian cdourable matter, or simple prussiate, the authoi^s dis* 
covcry of a beautiful and lasting colour, (now called prus- 
siate of copper,) produced by it with the basis of copper, 
and applicable to calico, See* iL d8-«-70. Other colours 
produced by the simple prussi^, with solutions of co- 
balt, mercury, and gold, ii. 70. 
Purple, Tyrian, its history and wonderful propmiies, i. 89, et seq« 
^ Different shell fish producing it» psrticularly the murex 

and buccinum, i. 90—92. Varieties of th|s colour, and 
their names, i. 93 — 94. Accounts of its first discovery, L 95 
—97. 
, thought to be most pleasing to the gods, i. 97. Employed to 
distinguish the kings, consuls, and higher magistrates of 
Rome, and afterwards appropriated exdu^vely to the Impe- 
rial family, i. 97--*98. The dyeing of it permitted only to par- 
ticular persons, i« 98; ^nd the knowledge of it lost in the 13th 
century, ibid. He-discovered in the buccinum, by Mr. Cole, 
(an. 1683,) and hb experiments therewith, i. 99«— 101. EjLn 
cited the admiration of Charles 3d, ibid. 

, discovered afterwards in France by Jussieu, and by Reaa* 

rour,i. 101, 102. The latter's experimenu there, 103^-104. 
-y discovered afterwards (in the purpura) by Duhamel; and 
his experiments therewith, i. 105-— 107. Observations 
upon all these experiments, i. 107, 108. 
-, found by the author in the buccinum lapillus from South 
Wales; with his experiments, completely elucidating the 
curious phenomena which attend the production and 
changes of this colour, and alTording a dngle instance of 
colourable matter, pasnng from yellow to green, blue, 
purple, and crimson, by proportionate ttcftarations of oxyt* 
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geiiy (throngb the ageocy of light,) as the colourable mat- 
ter of indigo, on the other handy affords one, of similar 
though less extensiTe changeS) by proportionate aeguUi' 
Hona of oxygeoi i. 108—1 15. 
]nirple5 the odour of garlic which accompanies the production of 
this colour, indicates phosphorus, which is then separated, 
in combiiiatioQ with oxygen, L 1 15* 
Purple, other shell fish producing it, in different parte of America, 

i. 117, 118. 
Purple and violet colours, how dyed on wool, silk, cotton, and 

Unen,u. 387—390. 
Quercitron Bark, ii. 84. Why so named by the author, ibid. Natu- 
ral history of the tree which affords it, ibid, and 
n. Its uses in dyeing discovered by the author, 
and vested .in lum for a limited term, by act of 
Parliament, ii. 85. Bill to prolong the said term, 
passed by the House of Commons, but lost io 
the House of Peers, ibid, and note. 
I  i methods of preparing it for dyeing, ii. 87. Its 

colouring matter how extracted^ ii. 88. Varie- 
ties of the quercitron bark, ibid, and n. Efiecte 
of chemical agents upon its cofouring matter, 
iL90. 
, its application for dyebg wool and woollen cloth 
upon the basis of alumine, ii. 9 1-*— 95. 

. .^ , its application to wool, fcc. upon the basis of tin, 

ii. 96-— 106. 
I its application to wool, &c. with the basis of cop^ 

per, ii. 107. 
, ite application to wool with the basis of iron, ii. 
107, 108^ and with other metallic bases, ii. 108, 
109. 
, its application for dyeing silk with different 
bases, ii. 109, 1 10. 
  I its application for dyeing linen and cotton gene- 
rally^ upon the aluminous and other earthy and 
metallic bases, ii. 1 10—130. 
> its application for calico printing, ii. 130*-150« 
Great advanti^es which have resulted from thus 
employ bg it instead of weld, ii. UO— 150, and 
^ n. 163, 163. 
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Quercitron Bark) proMibtUmUfie jtXkfWf aiid>otlMr colour* afforded 

by it, ISO— 16S. 

J concluding observationB respecdoy it, ii. 163| 
163. 
Rami Mr.9 Iub MS. aocoont of the red dyad lirom chay rooty fi. 

398. 
Rouwolfia canesceos, the juice of its berries used as an ink, and to 
stain linen, i. 331. 

^ trthr* species of it) afford lasting bladk stuns' to linen* 
Ice. i. 231. 
Reaumur, his fruitless attempt to explain tlie prodnctloa^f purple 

from the buccinum, mechanically, i. 103. ^ 
Rennell, Major, his testhoonyconcemingtlie -early intercourse be- 
tween H indostan and Egypt, i. 358, 359. 
Rhamnns infectorius, producing French tir Tuikey berries, and 

their yeHew colour, ii. 00, and n. 
Rhieopboiii mangle, if. 368—371. 

— .. gynmofliiza, ii. <37 1 . - 

Rhus cotHius, or Venice sumach, cdled young Antic, its uses in 

dyeing, M* 75. 
    Teniiic, gives a lasting black stain to -linen, as do several other 

species of this genus, i. 338. 
Riz, Mr. David, fallaciously pretended to t)btab a colour equal to 

that of coehineal, ft6m the cactus cochlntltfbr, 1. 
335, n. 
R^rd, M^ his metliod ^f tnparatlng the Jiatoral g um my yaralfih 

from silk, i. 74. 
 preparing wool for dyeing, i.'TF»7 

Rock Mo8s, see lichen and orchall. 
Rottleria tinctoria, its use in dyeing ^Fk, ii. 335. 
Roxburgh, Dr., his account of the sifk of the phalena paphia, I. 

73. 

 ', his account of the fermentation of itl^go plants, I. 

129, et seq. 

  experiments- and reasonings concerning the 

production of indigo, i. 139— -137, and n. 
, adopts the authors opinion of the cause of its blue 
cohMic, i. 137. 
'  , his account of lac, ii. 8, 9. Proposes to extract and 

concentrate its colour, ii. 10. 
Rubia manjit'h, or East Indian madder, its history, &c., ii. 3My 

209. Affords a brighter red than any other species 
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of mttdder, tihoogh leti d«irable on cottoiH S. 309, 
310. May be employed with cochineal for dyeing 
scarleti ibid. Colours (ifoduced by it with different 
bMcS) it. 3 10. Its importation deserves encourage- 
menttibid. 
Rumford) County his experiments to revive gold from its solutionsi 

i. 341. 
Sefflower, its Ustory, L 319, 313. Means and ways to dye with it a 
beautiful pink or rose colour an muslin, i. 313, 314. And 
to obtain from it a beautiful paint, (rouge vegetale,) for 
the human hc^ ibid. 
Sanguinaria canadensis, or Canadian blood root, ii. 335. 
Sappan wood, how employed for Indian calico printing, i. 363. 
 , its history and uses in dyeing, iL 347— -349. 



Saunders, Mr., his account of lac, ii. 
Saunders, red, ii. 25d, 

Saw wort, (serratula^tinctoria,) its use in dyeing yellow, ii. 80. 
Saxon blue, history of its discovery, 8cc. i. 16& Tiieory of its co- 
lour, i. 174, n. See indigo. 
Scarlet of the ancients. See kermes. 
Scarlet of the modems. See cochineal. 

Scarlet, compounded by the author, from the rose colour of cochi- 
neal and the yellow of quercitron bark, i. 340. Its advan* 
tages, i. 343,. 355, 356. 361—366. 
■> compounded from cochineal and madder, i. 367, 36$; and 
from cochineal and rubia manjit'h, ii. 309, 310. 
Scarlet cotton, brought from China by the late Sir G. Staunton for 

the author, account of it, i. 313, n. 
Scheffer*s method of applying the scarlet dye to cotton, i. 397. 
Semecarpus anacardium, (oriental marking nuts,) how employed, 

i. 338-— 930. The author's experiments 
with their black juice, ibid. 
Sennebier, hi^ account of the effects of solar light on colours, i. 35 

— 38. 45. 
Sepia, or cuttle fish, and naked snails ejecting coloured fluids, i. 

119— .131. 

", an account of this wonderful genus, and their 

ink, ii. 334—336, n. 

Silk, compared with wool and linen, i. 63, 63. Its history, structure, 

and properties, i. 69 — 73. Its varieties as produced by differ. 

ent insects, i. 73, 73. Means of separating its natural varnish, 

i. 73, 74. Its attraction for colouring matters, i. 75. 
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Silky kow impregnated wilk the aluniiiKms basis, L 385. 289, n. 

y bow dyed wilb cochineal, L 393-^^95. 

Silk, from the eggs of spiden, i. 75, 76. 

Silter, colours afforded by it, like those fix>m gold and pfattina, re* 
quire a partial revival of the metal, which may be promoted 
by the sun^s rays, i. 344. And by sabstances attracting oxy- 
gen, i. 344. The latter applied to linen, enable it to decom« 
pose nitrate of silver, and acquire indestractible violet and 
black stains, i. 345. Marking ink produced in thb way, ibid, 
note. 
Sophora, a species of it for dyeing yellow, ii. 83, 83. 
Stephens, Mr., produced in Bengal an extract of the c<douring 

matter of lac, since called lac lake, iL 13. The au- 
thorns opinion of it requested on behalf of the India 
Company, ii. 13— -15. 
Sulphuric acid, its action upon indigo, i. 168—171. 
Sumach, elm leaved, (rhus coriars,) its properties and uses in dye- 
ing, ii. 75—77. 
Tannin, is more frequently a consUtuent part of acerb or astringent 
vegetables, than the colouring matter which produces a 
black with ircm, ii. 306. It differs in its properties, that con< 
tained in galls, &c. becoming black with iron, but not that 
in the quercitron oak, the red mangrove, the mimosa ca- 
techu, and other vegetables which tan skins efficaciously, 
ii. 307. 
Tartar, crude and cream of, their use in impregpiating wool with 

alumine,!. 385. 
Terminalia chebula, see myrobalan tree. 
— — — — vemix, affords the black varnish of China, i. 231. 
Thenard and Roard, their experiments to ascertain the effects of 

the ordinary preparation of wool for dyeing, 
i. e. by boiling it with alum, and cream of tar* 
tar, (sopertartrate of potash,) i. 386—389. 
They conclude from experiments, that solu- 
tions of tin are not decomposed by wool boiled 
therein, i. 389. 
, their memoire on the djreing of scarlet exa- 
mined, i. 384—388. 
Tin, its qualities as produced in different countries, and their com- 
parative values for dyeing, i. 374. Its adulterations, how de- 
tected, L 374. 
nitro-muriate of it. how commonly produced, i. 375. It is not 
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as qMdem chemists pretend, tLjnuriate only of this metal, u 
375—1-377. Ammonia resulte from the production of it, i. 377. 

Tin, solutions of this metal for dyeing) ought to contain acid nxA 
saturated therewith, L 378, 379. Reasons why an excess of 
acid is useful, ibid. 

, appearances and effects of a solution of this metal by muriatic 
acid, with an explanation thereof^ L 380, 381. How dissolved 
most advantageously by muriatic acid, and how crystallized, 
i. 381, 383. May be safely employed as a mordant, if pre* 
pared with an excess of acid, i. 381, n. 384, n. Muriate of tin 
supposed, when recently prepared, to be at the lowest degree 
of oxygenation, L 383. Is not, as Pelletier supposes, most 
useful in dyeing, when most oxidated, ibid. On the contrary, 
solutions of tin generally are found, by the author, to act most 
beneficially in exalting colours when but Utile oxygenated| i. 
383, 383. 

Tin, observations concerning the muriate of this metal, and its 
effects in dyeing scarlet with cochineal, i. 343—346. Experi- 
ment made with it on a large scale, i. 346— -349. 

Tin, raurio-nitrate of^ an experiment made with it also on a largo 
scale, L 350-— 353. 

Tin, when dissolved by the conjoint action of sulphuric and nitric 
acids, reduces the crimson of cochineal to a salmon colour, L 
356, and n. This evil obviated, by mixing cream of tartar with 
these acids before the solution, ibid. 

Tin, in combination with the acid of tartar, makes the colour of 
cochineal incline to yellow, ibid. 

, murio-sulphate of this metal, a new mordant, first employed 
successfully by the author in dyeing scarlet, i. 357 — 360. It» 
cheapness, and other advantages, i. 358—360, n.; 385, n. 

Tin, observations on the effects of various solutions of it in dyeing 
with cochineal, especially in regard to the differences resuU> 
ing from the different degrees of oxygenation given to the 
metal, i. 35 1, n.; 368 — 374. 

Tin, its oxide as a basis, generally exhibits adjective colours with 
their utmost brightness and lustre, i. 39K 

Tin, solutions of it, improve the colour of madder on wool, ii. 171, 
173. 

Turmeric, its use as a substantive yellow, i. 305—307. 

Tyrian purple, see purple Tynan. ^ 

Vauquelin, his account of the preparation of wool for dyeing, i. 64. 
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VitaliS) Professor^ his account of the methods of dyeing Turkey red 

at Rouen, ivith observations, Sec, ii. 185—- 197. 
 , his method of dyeing black on cotton, ii. 355. 
Walnut, the properties and uses of the colouring matter of its 

rinds, &c., for dyeing, i. 337; and ii. 975. 
Weld, (resida luteola,) probably the lutum of Virgil, ii. 71. Varie- 
ties of it, and their uses for dyeing yellow with different 
bases, and in calico printing, ii. 73 — 74. 
Williams, Dr. Richard, obtained a grant of 3000/. for a yellow from 

weld, ii. 74. 
Woad, its history and means of obtaining it from the Isatis tine- 

toria, i. 133, 133. Additions to its history, i. 187, 188. 
Wool, its peculiar nature and structure, i. 63—69. Its attraction 
for colouring matters, i. 63. Its difference in quality, co- 
lour, &c., i. 63—68. Methods of scouring it, i. 64, 65. How 
impregnated with the aluminous bases, i. 385, 386. 
Woollen cloth, method of dyeing it topically or partially, ii. 101. 
Yellow, highly esteemed by the ancients, but appropriated to the 
use of females only, ii. 7l. 

, several vegetables capable of dyeing it, ii. 71—83. 
Xanthoxylum clava Herculis, or Japan pepper tree, i. 307. 
Youngs Dr. Thomas, his observations on the Newtonian theory of 

colours, i. p. 8, n. 
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